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STATE  OF  IOWA. 
Office  of  the  iowa  Wbathbb  and  Chop  Sebticb 

Des  Maiftes,  October  1,  1892, 


■\ 


To  hU  Excellency,  Horace  Boies,  Governor  9 f  Iowa: 

SiB:  In  accordance  with  the  requirements  of  the  law,  I  have  the  honor  to 
submit  herewith' the  second  annual  report  of  the  Iowa  Weather  and  Crop 
Service  for  the  meteorological  year  1891,  and  including  the  expenditures  of 
this  service  for  the  year  ending  June  2,  1892.  I  am,  sir,  very  respectfully, 
your  obedient  servant, 

J.  B.  Saob,  Director. 


STATIONS  AND  OBSERVERS. 


During  the  year  1891  the  number  of  meteorological  observers  connected 
with  this  Bureau  was  increased  from  49  to  91,  and  their  stations  were  fairly 
well  distributed  over  the  State.  From  the  monthly  reports  of  these  trained 
and  intelligent  observers,  aided  by  standard  instruments  for  recording 
temperature  and  precipitation,  the  accompanying  weather  tables  have  been 
compiled. 

In  addition  to  the  above  the  volunteer  corps  of  the  State  service  includes 
69  Weather  Crop  observers,  and  over  1,000  crop  correspondents,  whose 
weekly  and  monthly  reports  have  furnished  the  basis  for  the  Weather  Crop 
Bulletins  and  the  monthly  estimates  of  the  condition,  acreage  and  average 
yield  of  the  staple  crops  of  the  State.  Their  faithful  work  is  highly  appre- 
ciated by  all  who  see  and  read  the  weekly  and  monthly  issues  of  this  Bureau. 

Following  is  a  list  of  stations  equipped  with  meteorological  instruments, 
and  the  names  of  voluntary  observers  from  whom  reports  of  temperature 
and  rainfall  were  received  during  the  year: 


STATION. 

COUNTY. 

OBBXRVBR. 

Alta 

Cherokee 

H.  H.  Peterson. 

Alta 

Cherokee 

D.  E.  Hadden. 

Amana  , 

Iowa 

Conrad  Schadt. 

Ames 

Story 

Prof.  J.  C.  Bainer. 

Atlantic 

Oass 

J.  W.  Loye. 

Audubon   

Audubon 

H.  D.  Miller,  M.  D. 

fianorof t 

Kossuth 

Taylor 

Benton 

H.  N.  Renfrew. 

Bedford 

W.  F.  Evans. 

Belle  Plaine 

H.  W.  Vandike. 

BlakeYiUe 

Black  HawK 

James  Bodgers. 
C.  W.  Thoinpson. 
Hon.  B.  £L  Vale. 

Blockton 

Taylor 

Bonaoarte 

Van  Buren 

Oa  rroll 

Carroll 

Moses  Simon. 

Cedar  Fall? 

Black  Hawk 

lilnn 

Prof.  A.  C.  Page. 
H.  D.  Olds. 

Cedar  Ranias 

Charles  Olty 

Floyd 

Page 

Clinton 

J.  W.  Smith. 

Clarinda 

A.  S.  Van  Sandt. 

Clinton '. 

JLuke  Roberts. 

Collese  SDrinffS 

Page 

A.  A.  Berry. 
.J.  M.  Elder. 

Concord 

Hancock 

Cordova 

Marlon 

E.  8.  Bearden. 

Oornlng 

Adams 

John  W.  Bixby. 
Jerome  Smith. 

Coming 

Adams    ..,,.,- 

Corydon 

Wayne 

Howard 

J.  S.  Wbittaker. 

Cresco 

Gregory  Marshall. 
John  Fox. 

Dallas  Center 

Dallas 

ZhiTenport* 

Scott 

F.  J.  Walz. 

Delaware 

Delaware 

Wm.  Ball. 

Denison 

Crawford 

A.  Vogell. 

Des  Moines* 

Polk 

Geo.  M.  Chappel. 
S.  C.  Emery. 
C.  A.  Schaffter. 

Dubuque* 

Dubuque 

fiagle  Gkxv© .,..,,  r 

Wright. 

Elkader 

Clayton 

G.  A.  Fairfield. 

Fairfield 

Jelferson 

J.  Fred  Clarke,  M.  D. 

Fayette ^ 

Fontanelle 

Fayette 

Adair 

R.  Z.  Latimer. 
W.  H.  Brldgeman. 
Miss  L.  A.  McOready. 

Ft.  Madison 

Lee 
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STATION. 


Galva 

Glen  wood , 

Grand  Meadow.... 

Greenfield 

Greenville 

Grlnnell 

Grandy  Center .... 

Hampton 

Havelook 

Hawkeye 

Hopevlile 

Hopklnton 

Humboldt , 

Independence . — 

Indlanola 

Iowa  Olty 

Keokuk*  ..; 

Eeosauqua 

Larrabee 

La  Orosse,  Wis.-*. . . 

Logan 

Mason  Olty 

Manson 

Marshalltown 

Maquoketa 

Maxon 

McOausland 

Mooar 

Monticello 

Mount  Vernon .... 
Mount  Pleasant .,. 
Mount  Pleasant . . . 

Murray 

Muscatine 

Omaha,  Neb.* 

Osage  

Oskaloosa 

Panama 

Blcbland 

BockBaplds 

Ruthven 

Sanborn 

Sioux  Olty* 

Stllson 

Storm  Lake 

Tipton 

V  nton 

Washington 

Waukon 

Webster  Olty 

Wlnterset 

West  Bend 

Williams 


COUFTT. 


Ida 

Mills 

Olayton  

Adair 

Olay 

Poweshiek.. 

Grundy 

Franklin.... 
Pocahontas 

Fayette 

Olarke 

Delaware... 
Humboldt... 
Buchanan... 

Warren 

Johnson .... 

Lee 

Van  Buren . 
Oherokee... 


Harrison  . . . . 
Cerro  Gordo 

Oalhoun 

Marshall 

Jackson  

Monroe 

Scott 

Lee 

Jones 

Linn 

Henry 

Henry 

Olarke  

Muscatine... 


Mitchell.... 
Mahaska .  . . 

Shelby 

Keokuk 

Lyon  

Palo  Alto.... 

O'Brien 

Woodbury... 
Hancock  .... 
Buena  Vista 

Oedar 

Benton 

Washington. 
Allamakee . . 

Hamilton 

Madison' 

Palo  Alto.... 
Hamilton 


OBBmYSR. 


Dr.  D.  W.  Farns worth. 

Seth  Dean. 

F.  L.  Williams. 

J.  G.  OulYer. 

E.  E.  Strawn. 

Prof.  S.  J.  Buck. 

Ohas.  G.  Bogers. 

E.  O.  Grenelle. 

P.  H.  Ooqulllette. 

J.  W.  Bopp. 

M.  T.  Ashley. 

Theo.  Marks. 

Miss  Florence  Prouty. 

E.  F.  Wulfke. 
Prof.  J.  L  Tllton. 
Prof.  A.  L.  Arner. 
Fred  Z.  Goeewisch. 
Prof.  J.  H.  Landes. 
H.  B.  Strever. 

W.  U.  Simons. 
Mrs.  M.  B.  Stern. 
Edw.  E.  Wilcox. 
W.  L.  Thompson. 
Ohas.  R.  Brown. 
Dr.  A.  B.  Bowen. 
Geo.  Price. 
Miss  Ruby  Pearl  Barr. 

F.  G.  Thomas. 
Henry  D.  Smith. 
Prof.  A.  Oollln. 

G.  S.  Helphrey. 
Max.  £.  Wltte. 
A.  W.  Lewis. 
J.  P.  Walton. 
L.  A.  Welsh. 

G.  D.  PattlngUl. 
Jos.  Boyd. 
Wm.  J.  Wicks. 
Wm.  A.  Shaffer. 
D.  E.  F.  Merrill. 
£.  p.  Barringer. 
T.  D.  White. 
U.  G.  Pursell. 
Wm.  Ward. 
A.  J.  Bond. 
J.  M.  Rider. 
T.  F.  McOune. 
Wm.  A.  Oook. 
H.  G.  Grattan. 
O.  M.  Trumbauer. 
Will  McKnight. 
Phil.  Dorweller. 
M.  L.  Fuller. 


*  U.  S,  Weather  Bureau  Stations. 


PUBLICATIONS. 

Twenty-five  weekly  Weather-Crop  Bulletins  were  issued  during  the  crop 
season,  between  April  1st  and  October  1st.  The  total  number  of  copies  dis- 
tributed during  the  season  was  about  32,500— a  weekly  average  of  1,800. 
The  summaries  of  these  Bulletins  were  copied  into  the  leading  daily  and 
weekly  papers  of  the  State,  and  were  also  circulated  through  the  country  by 
associated  press  and  special  dispatches.  Many  evidences  have  been  received 
that  these  weekly  crop  reviews  are  highly  appreciated  bothoby  the  fanners 
and  dealers  in  farm  products. 

The  total  number  of  copies  of  the  Monthly  Review  distributed  during  the 
year  was  20,400.  The  law  provided  for  the  printing  and  free  distribution  of 
1,000  copies  per  month  of  this  publication;  but  the  demand  greatly  exceeded 
that  number,  and  the  cost  of  the  excess  was  paid  from  the  appropriation  for 
support  of  the  service.    In  addition  to  monthly  meteorological  tables  and 
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records  a  large  number  of  articles  of  scientific  and  practical  value  were 
published  in  this  magazine  during  the  year. 

MONTHLY  CROP  BKPORTS. 

About  June  1st  the  first  regular  monthly  crop  report  of  the  season  of  1891 
was  tabulated  from  the  blanks  returned  by  the  crop  correspondents  of  this 
Bureau,  showing  the  comparative  acreage  and  conditions  of  the  staple  farm 
products  of  the  State.  Monthly  reports  were  also  issued  the  first  of  July, 
August,  October  and  December.  These  reports  were  published  in  the 
Monthly  Review,  and  were  widely  disseminated  through  the  press  and  other 
channels  of  communication  to  the  public. 

The  high  value  of  this  class  of  reports  is  too  well  known  and  appreciated 
to  require  extended  remarks.  The  output  of  the  harvest  fields  attested  the 
reliable  character  of  the  monthly  estimates  made  during  the  growing  season 
by  this  well  trained  corps  of  observers. 

DISPLAY  STATIONS. 

Daily  weather  forecasts  are  widely  disseminated  through  the  State  by 
means  of  the  daily  press;  and  in  addition  thereto  display  stations  have  been 
established  at  all  places  where  there  is  a  public  demand.  The  forecasts  have 
been  sent  free  of  cost  to  such  points,  the  only  condition  imposed  upon  the 
people  being  that  they  shall  provide  the  flags  and  appoint  displaymen  to  see 
that  the  signals  are  hoisted  on  receipt  of  thu  daily  telegrams.  The  per- 
centage of  verifications  of  forecasts  has  been  very  high,  and  this  branch  of 
the  service  is  highly  esteemed  by  all  who  have  intelligently  observed  its 
operation.  The  National  Weather  Bureau  has  been  very  liberal  in  extend- 
ing to  the  people  of  this  State  all  possible  benefits  to  be  derived  from  the 
dissemination  of  its  daily  weather  bulletins. 


GENERAL  REVIEW  OF  THE  YEAR. 

The  year  1891  was  exceptionally  favorable  for  the  leading  industry  of 
the  State,  and  for  the  promotion  of  the  public  health  and  comfort.  The 
winter  was  generally  mild,  and  free  from  storms  of  great  severity.  The 
spring,  though  somewhat  late,  was  sufficiently  warm  and  dry  for  seeding 
operations,'  and  moist  enough  to  favor  the  germination  and  vigorous  growth 
of  all  plants.  The  summer  was  sufficiently  cool  for  the  comfort  of  man  and 
beast,  and  warm  enough  to  push  the  crops  forward  to  maturity.  The  early 
autumn  was  phenomenally  warm,  and  abundant  time  was  given  for  the 
perfect  ripening  of  all  crops  before  the  coming  of  killing  frosts. 

It  was  a  year  of  greater  productiveness  of  staple  farm  crops,  and  of  the 
fruits  of  the  orchards  and  vineyards,  than  had  been  enjoyed  by  the  people 
of  Iowa  within  the  past  quarter  of  a  century;  and  following  a  year  of 
drought  and  exceptional  scarcity  it  brought  needed  relief  and  prosperity  to 
all  industrial  classes. 
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The  mean  temperature  for  the  State,  for  the  year  1891,  was  47.4^,  which 
IS  about  the  normal,  as  shown  by  the  records  of  the  past  twenty  years.  The 
range  was  from  42^  in  the  extreme  north,  to  52^  in  the  southeast  and  south- 
west. The  highest  temperature^recorded  was  106^  at  Blakeville,  August  9th, 
and  at  Glenwood,  August  7th.  The  lowest  was  81^  below  zero  at  Cresco, 
February  4th. 

The  average  precipitation  (rain  and  melted  snow)  was  88.18  inches— about 
2  inches  below  the  yearly  normal.  The  range  was  28.48  at  Fort  Madison,  to 
49.05  inches  at  Alta,  in  Buena  Vista  county.  The  chart  will  show  the  heaviest 
measurements  in  Cherokee  and  Buena  Vista  counties,  and  in  adjoining 
counties  of  the  Northwest  and  North  Central  districts.  The  larger  part  of 
the  State  received  less  than  the  normal  amount  for  the  full  year,  but  in  all 
portions  there  was  an  abundance  during  the  crop  season  to  secure  ample 
results  in  the  form  of  crops. 


MONTHLY  WEATHER  REVIEW. 


JANUABY. 

Barometer.  The  mean  pressure  for  the  month  yras  30.117  nches;  high- 
est observed,  80.720  inches  at  Cresco  on  the  7th;  lowest,  29.170  inches  on  the 
1st  at  Keokuk.    Range  for  the  State,  1.550  inches. 

Temperature.  The  records  show  that  this  was  the  warmest  and  fairest 
January  within  the  last  decade.  There  was  throughout  the  State  an  aver- 
age daily  excess  of  10^  of  temperature,  and  there  was  a  remarkably  high 
percentage  of  clear  and  fair  weather.  The  monthly  mean  for  the  State  was 
26^.  Highest  monthly  mean,  81.6^,  at  Keokuk;  lowest,  20^,  at  Manson.  The 
highest  temperature  reported  was  58^,  at  Sioux  City  on  the  19th;  lowest — 4^ 
on  the  12th  and  81st,  at  Manson  and  Bancroft.  The  average  monthly  range 
for  the  State  was  48. 2^. 

Precipitation.  Average  for  the  State  1.75  inches,  ranging  in  its  distribu- 
tion from  .61  of  an  inch,  at  Fort  Madison,  to  8.99  inches  at  McCausland. 
The  greatest  amount  of  snowfall  reported  was  16.4  inches  at  Sioux  City. 
Over  the  State,  as  a  whole,  the  average  snowfall  was  unusually  light. 

Miscellaneous.  The  prevailing  direction  of  the  wiud  was  northwest. 
The  maximum  velocity  was  87  miles  an  hour,  at  Sioux  City  on  the  1st. 

extracts  prom  observers*  notes. 

ffesper—G.  E.  Dillingham.  On  January  29th  there  were  nine  inches  of 
snow  on  the  ground,  heavy  with  rain.  I  came  to  Iowa  in  December,  1865, 
and  have  not  witnessed  so  even,  calm  and  beautiful  snowfall  in  Iowa. 

Storm  Lake— A.  J.  Bond.  The  month  came  in  with  a  snow  storm  and 
went  out  with  a  snow  storm;  but  for  three  weeks  previous  to  the  28th  the 
weather  was  warm,  the  roads  dry  and*smooth  and  wheeling  excellent.  -  The 
thermometer  has  not  been  below  zero  until  the  evening  of  the  81st. 
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Williams — M.  L.  Fuller.  The  total  precipitation  during  January  was 
1.03  inches,  of  which  1.56  inches  fell  in  the  24  hours  ending  at  7  ▲.  m.  the 
29th.    Included  in  the  total  precipitation  was  5.61  inches  of  snow. 

Logan — Mbs.  M.  B.  Stkbn.  The  month  was  unusually  pleasant,  gronnd 
dry  and  dusty  most  of  the  time.  Wild  geese  went  north  on  the  18th,  and 
robins  and  pewees  were  observed  on  the  19th  and  20th.  No  wind  storms 
and  but  little  snow. 

Fort  Madison — Miss  L.  A.  McCready.  Farmers  think  there  is  a  good 
prospect  for  a  fair  crop  of  winter  wheat.    Well  water  continues  scarce. 

Panama — ^W.  J.  Wicks.  There  was  quite  a  blizzard  of  snow,  wind  and 
rain  during  night  of  December  81st  and  January  1st.  The  weather,  how- 
ever, was  not  cold,  and  mercury  did  not  fall  below  18^. 

Carroll—MosES  Simon.  From  the  2d  to  the  26th  inclusive  we  had  fine 
weather,  except  the  20th.  Out-door  work  was  done  comfortably  until  the 
27th,  on  which  date  the  first  sleighing  of  the  season  was  had. 

FEBRUARY. 

Barometer.  The  mean  atmospheric  pressure  for  this  month  was  S0.065 
inches.  The  highest  recorded  was  30.65,  at  Clarinda,  on  the  28th  and  the 
lowest,  29.185,  at  Des  Moines,  on  the  24th.    Range  for  the  State.  1.585  inches. 

Temperature.  February  brought  its  quota  of  normal  winter  weather, 
the  mean  temperature  of  the  month  being  19.4^,  which  is  6.6^  lower  than  the 
mean  of  January.  The  records  at  Des  Moines  show  that  of  the  correspond- 
ing months  during  the  past  decade  there  have  been  six  warmer  and  four 
colder.  The  coldest  periods  during  the  month  were  about  the  8d  and  4th, 
and  the  28th,  on  which  latter  date  the  lowest  temperature,  81^  below  zero, 
was  recorded  at  Cresco.  The  highest  monthly  mean  was  29.6^ at  Fort  Madi- 
son, and  the  lowest,  8.4^  at  Larrabee.  The  highest  temperature  reported 
was  7(P,  on  the  24th,  at  Keokuk. 

Precipitatiok.  The  average  for  the  State  was  1 .  16  inches,  coming  mainly 
in  form  of  snow  and  quite  generally  distributed.  About  fifty  per  cent  of 
the  days  were  cloudless,  and  in  general  it  was  a  very  favorable  winter 
month.  The  greatest  amount  of  precipitation  was  at  Manson,  2.41  inches, — 
the  snow-fall  measuring  18.8  inches. 

Miscellaneous.  Prevailing  direction  of  wind,  northwest;  maximum 
velocity,  44  miles  an  hour,  on  the  24th,  at  Sioux  City.  Average  number  of 
cloudy  days,  7.9;  cloudless,  18.2;  partly  cloudy,  6.8.  Thunder  storms  oc- 
curred on  28d  at  Bancroft,  and  on  the  24th  at  Concord,  Manson,  Stilson, 
Webster  City,  West  Bend,  and  Williams. 

EXTRACTS  from  OBSERVERS*  NOTES. 

Carson — G.  N.  Ferguson.  Very  disagreeable  weather  prevailed  in  this 
vicinity  during  the  month,  the  thermometer  registering  18^  below  zero  on 
the  28th.  The  roads  at  times  were  almost  impassable.  North  wind  prevailed, 
with  17  clear,  6  fair  and  5  cloudless  days^  Mock  suns  were  observed  on  the 
1st,  2d,  8th  and  9th. 

AUa—VATiD  £.  Hadden.  Aurora  Borealis  observed  on  the  9th.  First 
noticed  about  7:00  p.  m.,  extending  from  N.  N.  W.  to  N.  N.  £.  At  7:45  p.  M. 
it  was  about  15^  in  altitude,  and  brighter  with  dark  segment.    At  8.80  p.  m. 
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the  meteor  had  vanished,  but  a  faint  glow  continued  until  late.  An  exten- 
sive group  of  sun  spots,  which  were  not  visible  on  the  9th,  appeared  on  the 
sun  when  I  took  an  observation  the  day  following.  The  solar  disturbance 
unquestionably  caused  a  simulcaneous  disturbance  in  terrestial  electrical 
currents;  hence  the  aurora. 

Manson — W.  L.  Thompson.  February  24.  Very  remarkable  weather, 
thunder  and  lightning  in  the  early  morning  with  heavy  rain.  Dense  fog 
until  about  10:00  a.  m.  Wind,  which  had  been  S.  E.  by  S.,  turned  suddenly 
to  W.,  then  to  N.  W.,  getting  very  cold.  Wind  velocity  35  to  40  miles  per 
hour,  with  light  snow  blizzard.    Mercury  fell  46^  in  8  hours. 

Olenwood—SBTH  Dean.  A  flock  of  robins  have  remained  with  us  all 
winter;  wild  geese  have  been  quite  plenty,  passing  both  north  and  south 
during  the  month.    The  ground  is  frozen  about  14  inches. 

Logan-~MR8.  M.  B.  Stern.  February  was  our  wintry  month,  the  first 
and  last  days  being  the  coldest  of  the  winter.  Very  bright  "sun  dogs'*  were 
seen  on  the  24th  and  26th.  Still  we  have  had  no  bad  storms  and  but  little 
drifting  snow. 

Williams—M.  L.  Fuller.  The  storm  on  the  8th  was  followed  by  a  strong 
S.  W.  wind,  which  blew  from  7:00  p.  m.  on  the  8th  to  8:00  a.  m.  on  the 9th,  the 
mercury  falling  in  that  time  22^. 

Cedar  Rapids — U.  D.  Olds.  The  thawing  weather  has  had  but  little 
effect  on  the  streams,  as  there  has  been  but  little  snow  on  the  ground  duriof^ 
the  winter.  Water  has  risen  but  few  inches  in  the  river,  the  ice  remaining 
firm. 

Monticelh, — Henry  D.  Smith.  The  maximum  temperature  for  February 
since  1854,  was  60^  in  1877;  the  minimum  was  — 32^  in  1875.  Normal  for 
the  month,  21. 42^  Precipitation  was  4.22  inches  in  1878  and  0.32  in  1877. 
Normal  for  the  month,  1.92  inches.  February  has  been  pleasant,  there 
being  16  clear  days. 

Belle  PZatwe.— H.  W.  Van  Dyke.  Wild  geese  were  observed  flying  north 
on  the  18th. 

Amana. — Conrad  Schadt.  Wild  geese  were  observed  flying  northward 
on  the  evening  of  the  12th. 

Hopeville. — ^M.  L.  Ashley.  First  wild  ducks  were  observed  on  the  24th; 
also  blue  birds. 

MARCH. 

Barometer.  The  mean  temperature  for  the  month  was  80.587  inches. 
The  highest  observed  was  80.59  inches,  at  Davenport,  on  the  1st;  lowest, 
29.33  inchef,  at  Mt.  Vernon,  on  the  31st;  range  for  the  State  1.26  inches. 

Temperature.  March  maintained  its  general  character  as  a  winter 
month.  The  mean  temperature  for  the  State  was  26.8^,  which  was  only  0.8^ 
higher  than  the  mean  of  January.  It  was  the  coldest  and  generally  most 
disagreeable  March  that  had  been  experienced  in  Iowa  within  fifteen  years. 
The  average  daily  deficiency  of  temperature  was  5.3^.  But  at  the  close  of 
the  month  the  excess  of  temperature,  since  Jan.  1st,  amounted  to  165^.  The 
highest  monthly  mean  was  34.4'^,  at  Fort  Madison;  lowest,  22^  at  Williams. 

Precipitation.  The  average  for  the  State  was  2.00  inches,  which  is 
about  0.47  of  an  inch  above  the  normal.  The  greatest  amount  reported  was 
4.58  inches  at  Fairfield;  least  amount,  1.33  at  Storm  Lake.    The  heaviest 
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precipitation  in  one  day  was  1.50  inches  at  Iowa  City,  on  the  8th.  The 
heaviest  snowfall  was  82.6  inches  at  Fairfield;  least  amount  8  inches  at  Ban- 
croft and  Storm  Lake. 

Miscellaneous.  The  prevailing  direction  of  wind  was  northeast,  indi- 
cating the  continuons  southward  trend  of  storm  movements.  The  maximum 
yeJocity  reported  was  38  miles  an  hour,  at  Davenport,  on  the  80th.  Hail 
fell  quite  generally  on  the  29th,  and  thunder  storms  were  reported  from 
thirty-six  stations  on  the  same  date. 

EXTRACTS  FROM  OBSERVERS'  NOTES. 

Monticello. — Henry  D.  Smtth.  There  was  an  unusual  amount  of  cloudy 
weather  and  northeast  wind  during  March.  The  maximum  temperature  for 
this  month  since  1854,  was  78^  in  1875,  and  the  minimum— 16^  in  1800. 
Highest  mean,  45.8^  in  1878  and  lowest  mean,  24.0eo  in  1857.  The  normal 
mean  of  the  month  is  82. 18^,  and  March,  1891,  was  5.09^  below  normal.  The 
highest  precipitation  was  6.54  inches  in  1877;  lowest  9.07  in  1869.  The  max- 
imum snowfall  was  26.6  inches  in  1876,  and  the  minimum  0.00  in  1877. 

Cedar  Rapids. — U.  D.  Olds.  The  ice  broke  up  in  Cedar  river  on  the  28d. 
Water  has  not  been  high  enough  to  do  any  damage.  Frost  is  about  all  out 
of  the  gpround,  and  the  country  roads  are  about  impassable. 

OfibaZoo^a— Jos.  Boyd.  March  was  a  stormy  montb.  On  evening  of  the 
29th  at  9K)0  o'clock,  we  had  a  hail  storm,  with  sharp  lightning  and  heavy 
thunder.    Hail  stones  size  of  peas  came  from  the  south;  not  much  wind. 

Belle  Plaine.—R,  W.  Van  Dike.  First  thunder  storm  of  the  season  was 
on  evening  of  March  27th.  It  was  preceded  by  a  high  southwest  wind,  the 
storm  coming  from  northwest.  Hail  covered  the  ground,  largest  half  an 
inch  in  diameter.  A  flock  of  wild  geese  became  bewildered  during  the 
storm  and  circled  around  the  electric  lights  with  hideous  croaking.  Blue- 
birds appeared  on  the  22d,  and  robins  on  the  80th.  Ground  was  frozen 
during  the  winter  ten  to  sixteen  inches.  A  brilliant  parhelia  was  observed 
on  morning  of  the  4th.  It  appeared  in  two  segpnents  of  a  circle,  with  a 
radius  of  22^^,  each  segment  about  10^  of  circle,  and  exhibiting  colors  of  the 
rainbow. 

Hampton.— E.  £.  Grenellb.  The  first  flight  of  wild  geese  and  ducks 
observed  on  22d.  On  evening  of  29th  there  was  a  hard  thunder  storm,  with 
bright  lightning  for  an  hour. 

Carroll. — ^Moses  Simon.  The  season  is  considered  two  to  three  weeks 
late.  There  were  many  cloudy  days  and  little  sunshine  during  the  month. 
No  seeding  reported  yet. 

Panama. — Wm.  J.  Wicks.  Snow  is  all  gone,  except  remains  of  drifts. 
Frost  nearly  out  of  ground,  and  farmers  will  soon  begin  seeding  if  weather 
clears  up.    March  was  a  cloudy,  disagreeable  month. 

West  Bend.—F.'  Dorweiler.  An  unpleasant  month.  Snow  is  mostly 
gone;  sloughs  and  creeks  are  mostly  full. of  water;  ground  not  yet  fit  for 
farm  work. 

Larrahee. — H.  B.  Strever.  Cloudiness  prevailed  generally  during  the 
month,  the  sun  scarcely  being  seen  after  the  22d.  Wild  geese  and  ducks 
were  first  seen  on  the  19th,  going  northward.    Robins  came  the  28th. 

Storm  Lake. — A.  J.  Bond.  The  temperature  has  been  five  tenths  of  a 
degree  warmer  than  March  last  year,  and  the  snow  was  gone  at  close  of 
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month.  Last  year  the  heaviest  sdow  storm  came  on  the  28th  of  March. 
The  month  was  characterized  by  frequent  light  snow  storms  and  much 
cloudy  weather.    No  rain  except  about  half  an  inch  on  the  29th  and  SOth. 

^opeviZte.— Milton  T.  Ashley.  Some  frost  still  in  the  ground.  Roads 
terribly  muddy.  Also  the  fields.  No  farm  work  done  yet.  Vegetation  not 
started.  Cloudy  weather  nearly  all  the  time.  Indications  are  for  a  very 
late  spring. 

Indianola,—TROF.  J.  L.  Tilton.  The  first  thunder  storm  of  the  season 
occurred  on  the  29th.  Thunder  was  heard  and  lightning  observed  in  the 
southwest  and  west  at  8  p.  m.  and  later. 

Fart  Madison.— yiisa  L  A.  MgCbeady.  Blue  birds  arrived  on  the  17th, 
robins  on  the  18th,  and  larks  on  the  dOth.  People  are  making  gardens  in 
town,  but  not  in  the  country. 

Bancroft.— K.  N.  Renfrew.  March  has  been  cold  and  chilly;  snow  re- 
mains near  fences  and  where  it  had  drifted.  No  grain  sown  yet.  Frost  not 
out  of  the  ground. 

AUa.—D,  E.  Hadden.  The  mean  temperature  of  March  was  24  8^.  Maxi- 
mum on  the  22d,  50^— minimum  on  the  4th— 1(P.  Total  precipitation,  1.77. 
Snowfall  in  inches,  lOi.  Number  of  clear  days,  7;  partly  cloudy,  9;  cloudy, 
15.  Mean  temperature  of  March,  1891,  was  nearly  one-half  degree  warmer 
than  the  corresponding  month  in  1890,  and  the  precipitation  slightly 
deficient. 

Fayette.— R.  Z.  Latihbb.  The  rain  on  the  29th  was  accompanied  by 
heavy  thunder.  Geese,  ducks,  robins,  and  other  migratory  birds  were  seen 
on  the  28th. 

APRIL. 

Barometer.— The  mean  pressure  for  the  State  was  30.014  inches;  highest 
observed,  80.51  inches,  at  Sioux  City  and  Omaha,  on  the  4th;  lowest,  29.46 
inches,  at  Bancroft,  on  the  29th.    The  range  for  the  State  was  1.05  inches. 

Temperature. — The  mean  temperature  of  the  month,  50. 6°,  was  2P  above 
normal.  During  the  first  half  of  the  month  there  was  a  prevalence  of  cool, 
damp  and  cloudy  weather,  which  retarded  farm  operations  and  the  growth 
of  vegetation.  The  latter  half  brought  more  favoiable  conditions  of  heat 
and  moisture,  giving  a  remarkable  impetus  to  plant  growth  and  greatly  im- 
proving the  crop  situation. 

On  the  whole,  the  month  was  favorable,  and  there  has  been  but  one 
warmer  April  within  the  past  decade,  and  that  was  in  1890.  'J  he  highest 
monthly  mean  was  55.9^,  at  Fort  Madison,  and  the  lowest,  46. 3^,  at  Osage. 
The  highest  temperature  reported  was  98^,  at  Sioux  City,  on  the  29th,  and 
the  lowest  was  18^,  at  Larrabee,  on  the  4th.  The  average  monthly  range 
was  62.40 

Precipitation.— The  average  was  2.15  inches;  but  two^thirds  of  the  State 
received  more  than  the  normal  amount.  The  greatest  amount  reported  was 
5.06  inches,  at  Keokuk;  least  amount,  0.59  of  an  inch,  at  Webster  City.  The 
heaviest  daily  rainfall  was  1 .46  inches,  at  Fayette,  on  the  20th.  The  greatest 
showfall  was  2.5  inches,  at  Bedford.  Precipitation  occurred  at  some  point 
within  the  State  on  every  day  of  the  month  except  the  5th,  24th,  25th,  26th 
and  27th. 

Miscellaneous. — ^The  prevailing  direction  of  the  wind  was  northwest; 
highest  velocity  recorded,  58  miles  an  hour,  on  the  16th,  at  Sioux  City.    The 
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average  number  of  cloudy  days  was  9.2;  partly  cloudy,  7.4;  cloudless,  18.7. 
Hail  is  reported  to  have  fallen  at  Murray  on  the  8,  16;  Fontanelle,  8;  Atlan- 
tic, 8;  Alta,  12,  16,  22;  Des  Moines,  8;  Fort  Madison,  17;  Webster  City,  8; 
Larrabee,  8.  16;  Independence,  16;  Hopeville,  8,  9,  18. 

Thunder  storms  are  reported  to  have  occurred  at  various  places  on  the 
8,  9,  10,  12,  18,  14,  16,  17,  20,  21,  29,  30. 

EXTRACTS  FROM  OBSERYEBS'  NOTES. 

Des  Moines  (5^  miles  S.  E.) — A.  Yogeli.  Thunder  storms  occurred  on  the 
8th,  9th,  12th,  13th,  16th,  17th  and  29th,  and  distant  thunder  was  heard  on 
the  20th.  On  the  25th  Juneberries  were  in  full  bloom.  On  the  80th  plum 
and  cherry  trees  were  in  bloom. 

Belle  Plaine.—K.  W.  Van  Dike.  Soft  Maple  trees  were  in  bloom  on  the 
12th;  Cottonwood  and  Box-Elder  on  the  19th.  Early  cherry  trees  and  plum 
trees  were  in  full  bloom  on  the  29th. 

Cedar  Rapids. — H.  D.  Olds.  No  frost  was  observed  after  the  12th.  Water 
in  the  Cedar  river  is  about  at  its  usual  stage  at  this  time  of  the  year.  Fruit 
trees  were  in  full  bloom  some  days  before  the  close  of  the  month;  grass  and 
grain  are  looking  well. 

Sanborn. — T.  D.  White.  Stock  is  getting  a  very  good  living  in  pastures. 
A  large  acreage  of  small  grain  is  sown  and  looking  well.  About  one-third 
the  acreage  of  corn  was  planted;  and  some  planted  on  the  26th  was  sprouted 
at  close  of  the  month. 

AUa. — David  E.  Hadden.  The  precipitation  and  mean  temperature  of 
April,  1891,  were  about  the  same  as  the  corresponding  month  in  1890.  Com- 
pared by  decades  (noon  observations)  the  mean  temperature  of  the  month 
was  nearly  21^  colder.  The  first  decade  was  coldest,  being  lOi^  colder,  and 
the  last  decade  the  warmest,  being  8^  warmer  than  the  same  periods  last 
year. 

kj  Fayette—^,  Z.  Latimer.  On  the  8th  we  had  our  first  and  only  thunder 
shower  during  April. 

Fort  Madison— Miss  L.  A.  McCready.  Maple  leaves  were  out  April 
21st.    Plums  and  apples  were  in  bloom  t^he  28th;  cherries  the  27th. 

Logan— Mbs.  M.  B.  Stern.  During  the  last  half  of  the  month  there  was 
a  remarkable  development  of  leaf  and  blossom  of  fruit  trees,  and  nearly  alx 
were  in  bloom  by  the  28th.    Grass  made  rapid  growth. 

Indianola—J.  L.  Tilden.  During  a  thunder  storm  on  the  16th  two  cows 
belonging  to  Mr.  Brandt,  seven  miles  northwest  of  here,  were  killed  by 
lightning.  A  thunder  storm  with  a  strong  southwest  wind,  on  evening  of 
the  29th.    Rainfall  of  the  month,  2.90. 

West  Bend—P,  Dorweiler.  The  first  half  of  April  was  cold  and  back- 
ward, and  no  farm  work  was  done.  The  last  half  was  warmer  than  usual. 
There  were  thunder  storms  on  the  8th,  12th  and  16th.  Willows  and  Cotton- 
wood were  leafing  on  the  25th,  and  Soft  Maple  on  the  27th. 

MAT. 

Barometer.  The  mean  pressure  for  the  month  was  80.084  inches;  high- 
est observed  80.59  inches,  at  Cresco,  on  the  8d;  lowest,  29.55  inches,  at  Sioux 
City,  on  the  19th.    Range  for  the  State,  1.04  inches. 


14  ANNUAL  REPORT  OF  THE 

TiMFERATURE.  The  mean  temperature,  68.^,  was  abont  2P  below  the 
normal  for  this  month.  There  have  been  three  cooler  Hays  within  the  past 
decade,  viz.:  in  1882,  1888  and  1888.  There  were  freqnent  light  frosts 
throughout  the  month,  but  no  very  considerable  damage  resulted  therefrom. 
The  highest  monthly  mean  was  02. 7^,  at  Glen  wood;  lowest,  58^,  at  Charles 
City.    The  average  monthly  range  of  temperature  was  50. (P. 

PrIecipitation.  The  average  for  the  State  was  3.18  inches,  which  is 
about  1.25  inches  below  the  normal  for  the  month.  Greatest  amount  re- 
ported, 7.10  inches  at  Mount  Vernon;  least  amount  reported,  1.46  inches  at 
Bancroft;  at  Carroll  on  the  30th  2.50  inches  rain  fell  in  six  hours  and  five 
minutes;  trace  of  snow  at  Bancroft  and  Larrabee;  average  number  of  days 
on  which  .01  inch  or  more  fell,  7.5. 

Miscellaneous.  The  prevailing  direction  of  the  wind  was  northeast. 
Highest  velocity  recorded,  46  miles  an  hour,  at  Sioux  City,  on  the  8th.  Uail 
fell  on  the  3d  at  Windsor;  on  the  6th,  7th  and  27th  at  Oskaloosa;  on  the  10th 
and  31st  at  Denison;  on  the  19th  at  Sanborn;  on  the  20th  at  Amana;  on  the 
24th  at  Atlantic;  on  the  8Lst  at  Alta,  Hopeville,  Larrabee  and  Webster  City. 

Thunder  storms  occurred  on  the  2d.  4th,  9th,  10th,  18th,  15th,  18th,  19th» 
2l8t.  22d.  24th,  25th,  28th,  29th.  8uth  and  81st. 

Frosts  occurred  on  the  1st.  2d,  8d,  4th,  5th,  6th,  7th,  10th.  11th,  16th,  17th, 
18th,  22d,  23d,  25th,  26th,  27th  and  28th,  but  no  material  damage  resulted. 

EXTRACTS  FROM  OBSERVERS'  MOTES. 

PosMlle—F,  L.  W1LLLA.M8.  May  was  very  dry,  but  what  rain  we  had 
came  gently,  so  that  it  was  all  available  for  the  crops.  On  the  fourth,  fifth 
and  sixth  ice  formed  in  low  places. 

Logan — Mrs.  M.  B.  Stern.  The  latest  frost  was  May  17th,  doing  some 
damage  to  fruit.    A  very  bright  lunar  halo  on  the  19th. 

CarroZ/— Moses  Simon.  Timely  rains  have  put  all  growing  crops  in  first 
class  condition.  Plenty  of  small  fruit  and  prospects  of  largest  yield  for 
years. 

MorUxcello — Henry  D.  Smifh.  The  mean  temperature  for  May,  1891,  was 
58.05*^.  The  maximum  temperature  for  May  since  1854  was  102^  in  1856  and 
1870.  Minimum  for  same  period  25^  in  1885.  Normal  for  month  59.84^. 
Maximum  rainfall  since  1854  was  7.97  inches  in  1858;  minimum,  0.76  in  1874. 
Normal  rainfall.  3  85  inches. 

Den  Jfoi»6«— Adolphus  Vogeli.  On  the  6th  corn  planting  commenced 
and  ended  on  the  28th.  Frost  on  3d  and  6th  damaged  grapes  and  garden 
stuff.    Black  walnut  in  bloom  on  10th. 

^nama--CoNRAD  Schadt.  On  the  20th  1.33  inches  of  rain  fell  between 
5:30  and  7:45  P.  M.  And  from  6:45  A.  M.  of  the  20th  to  11  A.  M.  of  the  21st 
the  rainfall  was  3.98  inches. 

Cedar  Rapids— H.  D.  Olds.  The  heavy  fall  of  rain  has  affected  the  water 
in  the  river  but  slightly,  showing  that  the  ground  has  absorbed  nearly  all  of 
the  rainfall.    The  ground  is  thoroughly  soaked. 

//arraftee— H.  B.  Streyer.  The  drouth  prevailed  with  increasing  severity 
until  the  30th.    So  dry  a  spring  has  not  occurred  before  in  fifteen  years. 

CZtnton— Luke  Roberts.  The  temperature  and  rainfall  of  May  were 
about  normal.  The  first  nineteen  days  were  nearly  rainless;  a  serious 
drought  threatened.    On  the  20th  relief  came,  and  the  principal  precipita- 
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tion  came  on  that  and  the  day  following  two  days.  Several  frosts  ocenrred; 
three  quite  heavy.  The  last  killing  frost  came  on  the  26th,  but  no  serious 
results.  The  number  of  clear  days  was  in  excess  of  normal,  and  cloudy 
ones  below.  As  to  grain  the  season  appeared  to  be  late;  but  fruits  and 
flowers  were  ndrmally  forward. 

JUNE. 

Babometeb.  During  the  month  of  June  low  barometric  conditions  pre- 
vailed in  Iowa  and  contiguous  States  21  days,  the  mean  barometric  pressure 
being  29.89  inches.  The  effect  was  noted  in  the  frequency  of  storms,  and 
heavy  local  precipitation.  The  highest  observed  pressure  was  80.28  inches, 
at  Ames,  on  the  4th;  lowest,  29.68  inches,  at  Clinton,  on  the  18th.  The 
range  for  the  State  was  0.75  of  an  inch. 

Tempebatube.  The  monthly  mean  temperature  was  69.1o  which  is 
about  the  normal.  Highest  monthly  mean  74.8^,  at  Bonaparte;  lowest 
65.4^,  at  Cresco  and  Osage.  The  highest  temperature  reported  was  99^,  at 
Indianola,  on  the  24th.  and  the  lowest,  87^,  at  Hampton,  on  the  4th. 

Pbecipitation.  Average  for  the  State.  5.89  inches;  greatest  amount  re- 
ported, 19.88  inches  at  Larrabee;  least  amount  reported,  1.68  inches  at  Hop- 
kinton;  greatest  daily  rainfall,  12.99  at  Larrabee  on  the  24th;  average  num- 
ber of  days  on  which  .01  inch  or  more  fell,  10.8;  rain  fell  in  the  State  on 
every  day  of  the  month  except  the  22d. 

Miscellaneous.  The  prevailing  direction  of  the  wind  was  south.  High- 
est velocity  recorded,  52  miles  an  hour  at  Sioux  City  on  the  26th.  The 
average  number  of  cloudy  days  was  11.7;  partly  cloudy,  10.2;  cloudless,  8.1. 

Hail  fell  on  the  2d  at  Collf^ge  Springs,  Richland  and  Fairfield;  on  the  8d 
at  Richland;  on  the  10th  at  Fairfield;  on  the  16th  at  Alta;  on  the  28d  at 
Sanborn;  on  the  24th  at  Storm  Lake;  on  the  27th  at  Atlantic,  Fontanelle 
and  Greenfield;  on  the  28th  at  Charles  City,  Cresco,  Grand  Meadow,  Grundy 
Center  and  Maquoketa;  on  the  29th  at  Eagle  Grove. 

Thunder  storms  occurred  on  every  day  of  the  month  except  the  4th,  7th, 
8th,  18th,  22d  and  the  80th.    Light  frost  at  Hampton  on  the  4th. 

extbacts  fbom  obsebvebs'  notes. 

Storm  Lalce—A.  J.  Bond.  Storm  on  16th  and  17th  flooded  crops  on  low 
ground.  June  241  h  everything  on  low  ground  more  than  flooded.  The 
bridges  are  gone  and  cellars  are  gradually  filling  with  water  from  the 
saturated  ground. 

Cresco— Grrgoky  Mabshall.  On  the  28th,  about  8:40  p.  m.,  a  terrible 
hail  storm  occurred  about  two  miles  north  of  Cresco,  passing  from  the 
southwest  to  the  northeast,  seven  or  eight  miles  in  length  and  two  miles 
wide.  In  this  area  several  fields  were  devastated,  window  glass  broken, 
chickens  killed,  and  hailstones  fell  as  large  as  walnuts.  It  was  the  worst 
hail  storm  ever  experienced  in  this  county. 

Amana^'-CoNRAD  Schadt.  On  the  16th  during  a  heavy  thunder  storm  at 
1:80  to  4:25  P.  M.  lightning  struck  a  house  in  Middle  Amana,  a  village  about 
li  miles  from  here.  No  fire,  no  one  seriously  hurt.  During  a  severe  thunder 
storm  on  the  27th  lightning  struck  the  elevator  on  the  C,  M.  &  St.  P.  Ry*., 
and  a  house,  doing  light  damage. 
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Clinton — Luke  Roberts.  Mean  temperatare  for  the  month  was  one 
degree  above  normal.  But  two  Janes  for  the  last  thirteen  years  were 
warmer,  viz  ,  1887  and  1890.  Sunshine  and  number  of  clear  days  about 
normal.  Water  in  the  Mississippi  river  has  remained  rather  low  all  the 
season. 

College  Springs — A.  A.  Berry.  June,  1891,  will  be  remembered  as  a  very 
wet  month.  The  temperature  was  below  the  average  and  corn  was  kept 
back.  Much  damage  was  caused  by  lightning.  On  the  17th  a  water-spout 
struck  this  station  at  3:15  p.  m.,  and  in  35  minutes  over  two  inches  of  rain 
fell,  causing  damage  by  washing  out  corn,  fences  and  bridges. 

lfo»^ic€Wo— Henrt  D.  Smith.  Maximum  temperature  for  June,  since 
1854,  102°  in  1870;  minimum,  36°  in  1855;  normal.  68.54°.  From  January 
Ist  to  July  1,  1891,  the  total  rainfall  was  11.28  inches,  normal,  16.80  inches. 

Cedar  Rapids — H.  D.  Olds.  Rainfall  at  this  station  has  been  just  about 
the  amount  needed  for  growing  crops.  Water  in  the  river  at  usual  stage 
for  the  season. 

Bancroft— 11.  N.  Renfrew.  The  storm  of  the  24th  was  severe,  lightning 
striking  two  houses  in  Bancroft.     Considerable  stock  killed  on  the  prairies. 

Grundy  Center^Cnxs.  U.  Rogers.  On  the  28th  a  severe  hail  storm  passed 
through  Colfax,  Lincoln  and  Grant  townships,  taking  a  strip  about  one  mile 
in  width  and  ten  miles  in  length,  injuring  oats,  barley  and  corn.  Some 
fields  of  oats  and  barley  are  entirely  ruined,  others  are  damaged  from  one- 
fourth  to  three-fourths.    This  is  about  two  miles  north  of  this  station. 


THE  JUNE  FLOODS. 


From  the  Monthly  Review. 

June  is  the  month  of  the  heaviest  precipitation  in  Iowa.  This  year  more 
than  the  normal  amount  came  within  the  month,  but  it  was  not  well  dis- 
tributed. On  the  night  of  the  23d  and  on  the  24th  the  northwest  district 
was  swept  by  the  heaviest  rain  storm  ever  known  in  that  section.  The  cen- 
ter of  the  down  pour  was  at  Cherokee,  where  the  larger  measure  of  damage 
was  wrought  by  floods.  Adjoining  counties  were  more  or  less  affected  by 
the  deluge  and  accompanying  wind  squalls.  The  highest  measurement 
reported  was  in  Larrabee,  in  Cherokee  county,  where  over  thirteen  inches 
of  rain  fell  in  less  than  twenty-four  hours.  It  is  probable  that  a  greater 
quantity  fell  at  or  near  the  town  of  Cherokee. 

H.  B.  Strever,  of  Larrabee,  Cherokee  county,  writes:  On  the  night  of 
June  28d  and  early  morning  of  the  24th,  occurred  the  heaviest  rainfall  ever 
experienced  in  this  region.  Soon  after  mid-afternoon  of  the  23d  a  shower 
formed  to  the  west  of  us  and  passed  towards  the  northeast.  Soon  after 
another  formed  in  the  west  and  followed  the  first,  a  brisk  south  wind  blow- 
ing at  the  time.  Later  a  change  of  wind  to  the  north  turned  the  first  back, 
the  two  coming  together  some  miles  northward,  developing  a  wind  storm 
which  took  a  southeasterly  course,  destroying  buildings  in  and  around 
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Sutherland,  giving  us  a  good  shower.  The  wind  then  shifted  to  the  south- 
east, bringing  the  storm  back,  and  at  9:13  p.  m.  began  the  down  pour  which 
continued  till  8  o'clock  next  morning.  During  the  greater  portion  of  the 
night,  livid  flashes  of  lightning  were  almost  incessant  and  at  times  the 
thunder  was  terrific,  the  wind  blowing  from  different  directions  during  the 
night,  apparently  carrying  the  storm  back  and  forth,  deluging  us  with 
water,  which  measured  11.75  inches  in  12  hours.  Creeks  and  streams  were 
swollen  beyond  all  former  dimensions,  sweeping  away  everything  before 
them  in  form  of  bridges  and  houses  upon  bottom  lands.  About  50  houses 
were  swept  away -in  Cherokee,  and  as  many  more  flooded;  three  dwellings 
and  a  grist  mill  on  Mill  Creek  were  carried  away.  But  two  of  the  eleven 
larger  bridges  in  the  county  are  left.  The  Illinois  Central  railroad  lost 
heavily.  No  correct  estimate  of  the  damage  in  this  county  can  be  made. 
Mr.  H.  H.  Carnahan,  of  Larrabee,  one  mile  east  and  one-fourth  mile  north, 
says  his  rain  guage  contained  12.84  inches  of  water  and  was  overflowing  on 
the  morning  of  thei^24th.  He  also  reports  1.60  inches  of  rain  that  fell  later 
in  the  day; 

The  flooded  districts  embraced  portions  of  Cherokee,  Ida,  Plymouth, 
Woodbury,  O'Brien,  Buena  Vista,  Osceola  and  Monona  counties.  The 
overflow  of  the  little  Sioux  and  Maple  rivers  ruined  thousands  of  acres  of 
crops. 

The  Cherokee  Times  gives  the  following  account  of  the  fearful  night  of 
the  2Sd  and  the  scenes  witnessed  the  next  day: 

"Probably  one  hundred  families  are  homeless  in  Cherokee  to  night,  the 
mo$t  disastrous  flood  in  the  history  of  this  section  having  occurred  Tues- 
day night.  About  6  o'clock  threatening  clouds  began  to  gather  in  the  west, 
and  at  9  o'clock  a  terrible  rain  storm  commenced  which  lasted  during  the 
entire  night. 

''About  8  o'clock  fireman  George  Thompson^  who  lived  in  the  eastern  part 
of  the  city,  became  alarmed  at  the  ferocity  of  the  storm,  and  going  out, 
found  the  entire  bottom  upon  which  he  lived  inundated.  He  then  called  a 
neighbor,  Owen  Faus»  and  told  him  to  go  and  ring  the  fire  bell.  This  was  a 
warning  which  saved  many  lives.  The  citizens  responded  liberally  to  the 
alarm  and  in  a  short  time  lanterns  in  the  hands  of  those  who  at  once  realized 
the  situation  were  flashing  their  beacon  rays  throughout  the  inundated  dis- 
trict. Railroad  creek,  an  insignificant  stream  which  courses  through  the 
city,  in  a  remarkably  short  time  became  an  ungovernable,  raging  torrent. 
To  add  terror  to  the  night  a  desperate  electrical  storm  prevailed  and  the 
vivid  flashes  of  lightning  and  deafening  thunder  was  enough  to  quail  the 
stoutest  hearts.  The  water  on  what  is  commonly  known  as  the  bottom  was 
rapidly  rising  and  many  brave  souls  were  soon  giving  warning  to  the 
threatened  inhabitants  and  bidding  them  fly  for  their  lives. 

"There  was  but  one  refuge  of  safety,  the  bridge  across  Main  street,  and 
soon  a  surging  mass  of  humanity,  flying  for  their  lives,  was  pouring  across, 
seeking  safety  in  the  higher  portions  of  the  city. 

"Women  in  their  night  clothing,  leading  children  or  carrying  them  in  their 
arms  through  the  beating  rain  and  flashing  lightning,  for  an  hour  and  a  half 
continued  to  pour  across  this  only  refuge  of  safety.  The  rise  was  so  rapid 
that  it  was  with  great  difficulty,  and  at  the  risk  of  their  lives,  that  many 
people  succeeded  in  crossing  the  bridge.    Three  men  were  on  the  west 
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approach  when  it  gave  away,  but  by  a  desperate  effort  they  manaj^d  to 
save  theniselres  by  clinging  to  the  hand  rail  and  trees  near  by.  Many  peo- 
ple stubbornly  refused  to  leave  their  homes  until  it  was  almost  too  late,  and 
those  who  did  remain  had  to  seek  safety  in  the  upper  stories  or  on  the  tops 
of  their  houses.  Some  time  after  daylight  a  second  heavy  rain  set  in  which 
rapidly  swelled  the  already  maddened  torrent  until  it  reached  to  the  river. 
Many  houses  had  gone  down  together  with  stock  of  all  kinds,  but  now  an- 
other danger  threatened,  tt^e  river  began  to  nse.  It  raised  six  feet  an  hour 
and  soon  it  became  apparent  that  everything  in  the  lower  portion  of  the 
city  was  doomed.  Buildings  that  heretofore  had  never  been  reached  by 
high  water  were  soon  surrounded.  A  large  crowd  gathered  at  the  foot  of 
Second  street,  many  of  them  pointing  out  their  houses  containing  their 
clothing,  furniture  and  everything  they  possessed  in  the  world  as  they  were 
being  carried  down  by  the  flood.  There  were  but  few  boats  but  they  were 
manned  by  brave  men  who,  at  the  risk  of  their  lives,  exerted  every  energy 
to  save  life  and  property.  People  who  had  refused  to  leave  their  homes 
were  taken  out  of  upper  story  windows  and  brought  to  places  of  safety. 
Eli  Richardson,  who  was  well  nigh  exhausted,  was  discovered  in  the 
branches  of  a  tree  north  of  the  Beck  with  mill  and  was  taken  in  a  boat  by 
Jim  Henderson  and  John  Blodgett.  Geo.  Pull  had  $2,000  of  stock  at  his 
slaughter  house  and  45  head  of  hogs  and  15  head  of  cattle  were  lost.  The 
water  works  pump  is  under  water  and  all  the  bridges  have  been  swept 
away.  An  effort  was  made  to  save  the  iron  bridge  across  the  river  on 
Second  street  by  tearing  off  the  planking,  but  soon  after  the  work  was  com- 
pleted the  huge  structure  was  seen  to  totter  and  fall.  F.  D.  Yaw  lost  a 
number  of  fine  horses,  some  of  them  having  been  seen  tied  to  a  portion  of 
the  stable  and  struggling  to  escape,  but  they  were  carried  down  with  the 
debris.  The  Building  and  Loan  Association  lost  15  houses  on  which  par- 
tial payment  had  been  made.*  The  amount  of  damage  done  is  incalculable, 
but  many  thousands  of  dollars  have  been  lost  which  falls  principally  upon 
those  who  could  least  afford  it,  they  having  built  their  homes  upon  the 
lands  where  lots  were  cheapest. 

"Now  that  the  waters  have  subsided  one  can  more  fully  realize  the  terrible 
destruction  of  the  flood  wrought  by  the  34th  inst.  Houses  and  barns,  out- 
houses, furniture,  musical  instruments,  wagons,  and  everything  lying  in  the 
path  of  the  maddened  waters  are  in  many  places  along  the  Sioux  river,  piled 
in  chaotic  confusion.  In  the  southeastern  portion  of  the  city  where  once 
Stood  the  humble  dwellings  of  the  chief  part  of  the  laboring  population,  but 
few  buildings  escaped. 

''The  losses  in  Cherokee  county  are  estimated  at  a  half  million  dollars,  and 
it  is  probable  that  the  damage  resulting  from  that  storm  will  aggregate 
over  a  million  dollars  in  all  the  counties  affected  by  the  floods." 

THE  STORM  AT  SUTHERLAND. 

The  storm  struck  Sutherland.  O'Brien  county  about  8  o'clock  on  the  even- 
ing of  the  23d,  and  at  that  point  several  funnel  clouds  were  seen.  Mr.  Bert 
Hamilton,  edit  )r  of  the  Sutherland  Courier,  contributes  the  following  notes: 

Six  or  seven  funnel  clouds  were  seen  forming  in  the  west,  some  bursting 
when  they  dropped  to  the  earth,  and  others  rebounding  and  doing  their 
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work  of  destruction.  The  storm  passed  entirely  aroand  the  business  part  of 
the  town,  doing  its  work  on  the  outskirts  north  and  south.  The  wind  j^as 
blowing  strongest  from  the  southeast,  but  the  funnels  appeared  to  rerolve 
from  north  to  south.  Objects  left  in  the  pathway  of  the  storm  were  blown 
to  the  west  on  the  north  side  and  to  the  east  on  the  south:  no  damage  in  the 
center.  The  width  of  the  storm  was  one  and  a  half  miles,  and  the  distance 
traveled  was  about  four  miles.  No  one  was  killed.  Loss  by  wind  and  rain 
was  about  $80,000  in  this  township  (Waterman).  The  air  was  filled  with 
electric  flashes  before,  during  and  after  the  storm. 

THE  IDA  COUNTY  STORH. 

On  the  night  of  June  16th  and  the  morning  of  the  ITth,  a  storm  described 
as  a  *'cloud  burst/*  occurred  in  Ida  county,  and  was  destructive  to  crops, 
fences,  bridges  and  live  stock  on  the  bottom  lands.  A  portion  of  the  town 
of  Ida  Grove  was  flooded,  and  a  number  of  cottages  were  partially  sub- 
merged. The  amount  of  rainfall  was  variously  estimated  at  from  seven  to 
nine  inches;  but  no  measurements  are  reported  from  observers  supplied 
with  standard  rain  gauges.  While  the  aggregate  of  loss  was  considerable 
there  were  no  instances  of  sweeping  damage. 

JULY. 

Babometeb.  Mean  pressure,  80.012  inches;  highest  observed,  80.40  inches, 
at  Omaha,  on  the  24th;  lowest,  29.68  inches,  at  Cedar  Rapids  on  the  6th. 
Range  for  the  State  0.72  inch. 

Teaipebature.  The  daily  average  temperature  was  six  degrees  below 
normal,  and  according  to  the  records  of  the  Weather  Bureau  stations  in  or 
near  the  State  it  was  the  coolest  July  that  has  been  known  in  Iowa  within 
the  past  twenty  years.  The  monthly  mean  for  the  State  was  68.6;  highest 
monthly  mean,  73.6  at  Fort  Madison;  lowest,  63.8  at  Delaware.  The  highest 
temperature  reported  was  99  at  Stilson  on  the  20th,  and  the  lowest,  41  on 
9th  at  Fayette,  and  on  the  24th  at  Storm  Lake. 

Precipitation.  The  average  precipitation  was  4.22  inches,  which  is 
about  the  normal.  The  greatest  amount  reported  was  8.20  inches  at  Larra- 
bee;  least  amount  1.67  inches  at  Bancroft. 

Miscellaneous.  Prevailing  direction  o'  the  wind,  northwest;  highest 
velocity  recorded,  46  miles  an  hour  at  Sioux  City  on  the  10th.  The  average 
number  of  cloudy  days  was  4.9;  partly  cloudy,  12.8;  cloudless,  13.1.  Hail 
fell  on  the  1st,  16th,  22d  at  Alta;  on  the  1st  at  Fontanelle,  Grinnell  and 
Hopeville;  on  the  2d  at  Tiptim;  on  the  10th  at  Atlantic;  on  the  1st,  lOch, 
16th  and  22d  at  Larrabee;  on  the  21st  and  29th  at  Storm  Lake;  on  the22d  at 
Grundy  Center,  Independence,  Marshalltown  and  Williams;  on  the  22d  and 
3 1st  at  Denison;  on  the  28th  at  West  Bend. 

Thunder  storms  occurred  on  every  day  of  the  month  except  the  8d,  5th, 
14th,  15th,  Idth.  19th  and  80th. 

extbacts  fboh  obsebvebs^  notes. 

Cedar  Rapids — H.  D.  Olds.  The  mean  temperature  during  the  month  of 
July  has  been  the  lowest  since  observations  have  been  taken  here  (six  years) 
the  average  having  been  75^.    The  highest,  1887,  was  77.8^,  and  the  lowest. 
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1885,  was  73.9^.  The  nights  were  cooler  than  daring  the  month  of  Jnne. 
Owing  to  abundant  rains  at  the  headwaters  of  the  river,  there  has  been  a 
fair  stage  of  water  during  the  entire  month,  and  wells  and  springs  have  a 
good  supply. 

West  Bend—F.  Dorweiler.  On  the  28th.  at. 7  p.  m..  there  was  a  hail' 
storm  which  wrought  considerable  damage  to  crops  and  fruits  within  a  track 
half  a  mile  wide  and  not  very  long. 

^mano— Conrad  Schai>t.  On  the  22d  at  5:30  p.  m..  a  hurricane-like 
storm,  accompanied  by  a  roaring  sound,  came  from  the  northwest  and  blew 
furiously  about  five  minutes,  when  rain  began  falling.  The  storm  lasted 
about  one-fourth  of  an  hour;  rainfall  0.74.  Fruit  trees  broken,  but  no  houses 
blown  down. 

ClinUn — Luke  Roberts.  July,  1891,  was  the  coldest  July  since  1882, 
when  temperature  was  the  same.  It  was  3.7^  belcw  the  mean  of  the  last 
thirteen  years.  Rainfall,  about  normal,  and  in  quantity  just  enough  for 
agricultural  purposes.  Farmers  had  a  glorious  month  for  securing  their 
grain.  All  crops  have  done  well.  Streams  all  low,  the  Mississippi  being  \\ 
feet  above  low  water  mark.  Maximum  velocity  of  wind,  26  miles,  on  the 
6th.    Total  movement  of  wind  for  month,  2,940  miles. 

College  Springs — A.  A.  Berrt.  July  has  been  a  very  cool  month.  Too 
much  rain  for  harvesting.  Corn  about  three  weeks  late.  Fall  wheat  turn- 
ing out  well— twenty  to  thirty  bushels  per  acre.  Fruit  promises  enormous 
yield.    Hay  as  heavy  as  ever  known;  pastures  good. 

SHlsonr—yifii.  Wood.  On  the  22d  lightning  struck  the  stable  of  Peter 
Nelson  and  killed  live  horses.  At  same  time  lightning  struck  the  large  hay 
barn  of  John  Ward,  in  Wesley,  and  killed  four  horses  and  some  hogs.  Both 
bams  were  consumed  with  hay,  grain  and  machinery.  During  same  storm 
Mr.  Anderson,  southeast  of  this  place,  had  two  horses  killed  in  pasture  by 
lightning.  In  Britt  a  house  was  struck.  It  was  a  terrible  storm.  East  of 
here  a  house  was  struck  and  burned.  The  strange  sight  of  three  buildings 
burning  at  the  same  time  in  di£ferent  directions  was  witnessed  while  the 
lightning  and  thunder  were  intense  and  continuous. 

Alkt—DAYiD  E.  Hadden.  The  month  of  July,  1881,  was  unusually  cool, 
the  mean  monthly  temperature  being  6.7^  colder,  the  mean  noon  tempera- 
ture 6.5^,  the  maximum  12^,  and  the  minimum  temperature  11^  colder  than 
the  corresponding  date  for  the  same  month  last  year.  The  first  decade  was 
the  coldest,  and  the  second  decade  of  the  month  the  warmest,  being  10.6^ 
and  3.4^  respectively,  colder  than  the  same  periods  in  1890. 

Precipitation  was  greatly  in  excess,  3.26  inches  more  rain  having  fallen 
than  in  July  last  year.  The  total  excess  in  precipitation  since  January  1, 
1891,  amounts  to  11.14  inches.  Twelve  thunderstorms  were  noted  on  ten 
days,  compared  with  seven  on  six  days  last  year. 

HAIL,  WIin>  AND  RAIN. 

On  the  afternoon  and  evening  of  July  1st.  a  notable  and  destructive 
storm,  or  rather  a  series  of  storms,  accompanied  by  hail,  severe  wind 
squalls,  electric  discharges  and  rain,  swept  diagonally  across  the  western 
half  of  the  State,  from  northwest  to  southeast,  travei'sing  a  distance  of 
nearly  two  hundred  miles  within  a  narrow  belt  extending  from  0*Brien  to 
Decatur  counties.    This  line  formed  the  central  pathway  to  the  metoric  dis- 
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turbance,  aloDg  which  the  destructive  elements  moved  at  different  hoars  on 
the  afternoon  and  evening  of  that  date.  A  noteworthy  feature  of  the  dis- 
turbance was  the  fact  that,  while  the  squalls  and  hail  came  from  the  same 
general  direction,  the  northwest,  the  effects  of  the  storm  occurred  earliest 
in  the  afternoon  within  the  southern  half  of  the  pathway  of  the  storm 
above  described.  This  indicates  that  there  was  a  series  of  thunder-storms 
following  the  same  general  line^  with  the  same  accompaniments  of  destruc- 
tive force.  The  maximum  width  and  energy  of  the  storm  appear  to  have 
been  reached  in  its  passage  through  Adair  county,  wherein  it  was  reported 
to  be  five  to  seven  miles  wide. 

In  Lincoln  township,  Audubon  county,,  a  small  sized  tornado  was  de- 
veloped, which  within  a  narrow  pathway  and  short  distance  demolished  a 
school  house,  two  dwellings  and  a  number  of  out-houses  and  barns.  One 
person,  Mrs.  S.  F.  Garmire.  was  seriously  injured. 

'  A  crop  correspondent  at  Greenfield  said:  "  On  the  afternoon  of  the  first 
a  destructive  hail -storm  five  to  seven  miles  in  width  passed  diagonally 
across  this  country  northwest  to  southeast,  sweeping  through  the  townships 
ot  Walnut,  Jefferson,  Grove,  Harrison,  comer  of  Greenfield,  Grand  River 
and  Union,  mainly  along  the  course  of  the  Grand  river.  The  destruction 
of  crops  was  very  great  along  the  line  of  the  storm  and  numbers  of  horses 
were  killed  by  being  driven  into  wire  fences." 

Another  reporter  from  the  same  county  writes  as  follows:  ''The  reports 
of  the  hail-storm  in  Adair  county  on  the  afternoon  of  July  1st,  prove  upon 
further  examination  to  be  no  exaggeration.  The  storm  entered  Adair 
oounty  near  the  town  of  Casey,  and  followed  Middle  river  through  Walnut, 
Jefferson,  Harrison,  Grove  and  Grand  River  townships  with  another  branch 
of  it  coming  down  through  Lincoln  township.  From  Casey  fourteen  miles 
southeast  and  about  four  miles  wide,  about  three-quarters  of  which  was  on 
the  south  side  of  Middle  river.  All  crops  were  destroyed  here.  The  storm 
coming  through  Lincoln  township  from  the  north  joined  the  main  body  and 
the  whole  storm  turned  south  for  a  short  distance,  leaving  Middle  river, 
And  from  this  point  through  Grove,  Harrison  and  Grand  River  townships 
destroyed  everything  in  strips  of  six  to  seven  miles  wide.  The  hail  was 
About  the  size  of  hulled  walnuts,  or  one  inch  in  diameter  and  down  with 
some  fiat  ones  two  inches  long.  There  are  places  in  Jefferson  and  Grove 
townships  where  small  limbs  and  some  of  the  bark  is  knocked  off  of  the 
trees.  There  was  a  very  strong  wind.  About  one-sixth  of  the  crops  of 
Adair  county  are  destroyed.  The  country  through  which  the  storm  went  is 
peopled  with  well-to-do  farmers,  and  while  it  is  a  great  loss,  actual  suffering 
will  be  limited.*' 

Observerii  in  Clarke  and  Decatur  counties,  located  near  the  Grand  river, 
give  similar  reports  of  great  damage  resulting  from  the  great  storm.  The 
loss  falls  heavily  on  those  whose  crops  were  totally  destroyed.  It  is  probable 
that  on  the  afternoon  of  that  day  the  destruction  of  crops  was  well  nigh 
complete  within  an  area  of  over  one  hundred  square  miles,  and  two  hundred 
thousand  dollars  would  not  fully  compensate  the  farmers  whose  fields  are 
■desolated. 

Observer  H.  B.  Strever.  of  Larrabee,  Cherokee  county,  writes:  On  the 
Afternoon  of  July  1st,  an  electric  storm  formed  about  five  or  six  miles  west 
of  Lairabee.     It  moved  in  a  southeast  direction  between  Larrabee  and 
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Cherokee,  thence  southeast  towards  Missouri.  Some  damage  was  done  to 
growing  grain  by  hail  at  this  place,  and  in  the  central  line  of  storm  some 
fields  of  grain  were  nearly  ruined.  On  the  afternoon  of  July  16th  a  hail- 
storm did  serious  damage  to  crops  in  Liberty  township,  about  five  miles 
north  of  Clighorn,  and  nine  to  ten  west  of  Larrabee.  Hail  fell  again  during 
the  heavy  rain  of  the  21st  and  22d,  doing  some  damage  to  crops.  The  heavy 
rainfall  washed  fields,  carried  out  bridges,  culverts,  grades,  etc. 

▲  SECOND  FLOOD  AT  CHEROKEE. 

The  Cherokee  Times  of  July  23d  contained  a  graphic  account  of  "Flood  the 
Second/'  which  visited  that  place  on  the  night  of  July  21st,  nearly  a  month 
after  the  first  disastrous  flood.  Considerable  damage  resulted  to  buildings, 
crops  and  bridges.  The  rainfall  at  Larrabee,  a  few  miles  distant,  was  8.94 
inches.    There  was  an  accompaniment  of  hail  and  lightning. 

A  special  to  the  State  Register  from  Cherokee,  dated  July  22d,  says: 
' 'Cherokee  county  has  again  been  visited  by  a  most  disastrous  rain  and  wind 
storm.  It  began  yesterday  evening,  the  rain,  hail  and  high  wind  contiaii- 
.ing  until  this  morning.  Railroad  creek  reached  a  height  only  two  feet 
lower  than  the  high  water  mark  of  last  month,  when  it  wrought  such  terrible 
havoc.  Many  residents  on  the  fiats  became  frightened  and  deserted  their 
homes.  Two  houses  which  were  removed  from  their  foundations  by  the 
former  flood  were  this  morning  carried  into  the  Sioux  river  and  dashed  to 
pieces  against  Second  street  bridge.  Many  timbers  and  ruins  of  the  late 
floods  also  washed  against  the  bridge,  which  went  out  early  this  morninjc- 
Two  other  bridges  in  the  city  also  went  out  this  morning.  There  were 
washouts  on  the  Illinois  Central  between  here  and  Sioux  City,  and  also  on 
the  Cherokee  division.  Nortn  and  south  of  here  the  crops  were  materially 
damaged." 

AUGUST. 

Barometer.  Mean  presure  for  the  month  29.990  inches.  Highest  ob- 
served, 80.40  inches,  at  Omaha,  on  the  27th;  lowest,  29.63  inches  at  Bancroft 
on  the  29th.    Range,  0.77  of  inch. 

Temperature.  The  mean  temperature,  69. 1^  was  over  1^  below  the 
normal.  The  highest  monthly  mean  was  75.4^,  at  Glenwood ;  lowest,  64.8^  at 
Osage.  The  highest  temperature  reported  was  106^,  at  Blakeville,  on  the  9th 
and  at  Glen  wood  on  the  7th. 

Precipitation.  Average  for  the  State,  4.24  inches;  greatest  amount  re- 
ported, 18.02,  at  Maxon;  least  amount  reported,  1.28  inches,  at  Mason  City. 
Greatest  rainfall  in  any  consecutive  twenty-four  hours  8.47  inches,  atAmana,. 
on  the  10th  and  11th.  Average  number  of  days  on  which  .01  inch  or  more 
fell,  8.7. 

Miscellaneous.  The  prevailing  direction  of  the  wind  was  south.  High- 
est velocity  recorded,  42  miles  an  hour,  at  Davenport,  on  the  9th.  Average 
number  ot  cloudy  days,  5.9;  partly  cloudy,  12.2;  cloudless,  12.8. 

Light  frosts  occurred  on  the  22d,  23d,  24th,  25th,  28th,  29th,  80th  and  81st. 
Hail  fell  on  the  11th  at  Sac  City,  18th  at  Sanborn,  Webster  City,  Larrabee, 
Richiand,  18th  at  Corning,  29th  at  Blakeville  and  Independence.    Thunder- 
storms occurred  every  day  during  the  month  except  the  5th,  22d,  28d,  24th 
27th,  80th  and  81st. 
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EXTRACTS  FROM  OBSERVEBS'  kOTES. 

Coming •  Jerome  Smith.  A  heavy  wind  and  rain  storm  9wept  across 
the  conntry  in  two  belts  about  a  mile  wide  on  tlie  evening  of  tlie  18th,  doing 
a  good  deal  of  damage  to  corn  and  light  buildings. 

C/t'nton— Luke  Roberts,  M.  D.  August,  1891,  was  about  normal  in  tem- 
perature, being  one-half  a  degree  below.  The  first  and  second  decades  were 
warm  but  very  humid.  The  third  decade  was  cool  and  dry.  The  mean 
temperature  for  the  first  and  second  decades  was  72.70.  while  for  the  month 
it  was  only  68.90.  The  mean  August  precipitation  for  the  last  18  years  was 
3.00  inches;  and  for  August,  1891,  8.89  inches.  On  the  whole  the  month 
wap  favorable  to  growing  crops,  which  had  been  held  in  check  from  a  cold 
July.  No  frost  in  this  locality.  The  movement  of  wind  was  light,  being 
only  8,850  miles;  averaging  some  days  only  one  mile  an  hour. 

Ames — J.  C.  Hainer.  The  close  of  the  month  was  remarkable  for  the 
low  temperatures  recorded.  On  the  24th  the  minimum  temperature  re- 
corded was  82.75®,  and  considerable  frost  was  seen. 

Blakeville--J AMV.8  Rodoers.  Had  three  light  frosts  on  low  ground,  but 
no  damage  was  done.  The  hail  storm  of  the  29th  caused  some  damage  to 
corn  four  miles  northeast  of  here.  Hail  stones,  large  as  hickory  nuts,  fell. 
Lowest  temperature  at  sunrise  was  44®,  on  the  28d. 

Amana — Conrad  Schadt.  During  the  night  of  the  10th  the  rainfall  was 
3.22  inches.  Lightning  struck  three  houses  in  this  place  during  the  night, 
two  of  which  were  set  on  fire,  but  the  fire  was  extinguished  without  material 
loss.  Other  buildings  were  struck  in  adjoining  towns.  There  were  six 
cases  in  which  lightning  struck  buildings,  and  two  in  which  it  struck 
animals  on  the  same  night,  within  the  radius  of  three  and  one-half  miles. 
No  human  lives  were  lost. 

JFantanelle—C,  W.  Kilburn.  The  weather  was  very  warm  the  first  few 
days  in  August.  On  the  20th  a  cool  wave  came,  which  lasted  to  the  25th, 
with  a  light  frost  on  the  24th.  Threshing  commenced  August  8th,  with 
yield  of  oats  from  35  to  40  bushels  per  acre. 

Olentoood—SETJi  Dean.  The  slorm  of  the  18th  was  terrific,  a  grand 
electric  display.  Frost  of  28d  and  24th  on  low  ground  did  no  damage. 
The  corn  crop  is  about  three  weeks  l^te,  but  the  prospect  now  is  favorable 
for  most  of  it  to  mature.  Hay  is  good,  and  is  being  rapidly  secured.  The 
tomato  is  abundant,  and  ripening  well.  The  apple  crop  is  the  largest  ever 
grown  in  this  county. 

Fayette— R.  Z.  Latimer.  Of  the  four  thunder  storms  during  the  month 
the  one  on  the  29th  was  the  most  severe,  some  stock  being  killed  by  light 
ning.  Four  frosts  during  the  month  — on  22d,  28d,  24th  and  28th,  the 
heaviest  being  on  24th,  with  temperature  dropping  to  34®;  slight  damage. 
A  fine  display  of  aurora  borealis  was  seen  on  night  of  the  29th. 

Storm  Lake — A.  J.  Bond.  The  mean  of  the  month  has  been  one  degree 
warmer  than  August  last  year. 

Stilson — Wm.  Ward.  August  meteors  were  somewhat  more  numerous 
than  for  20  years.  Fifty  were  counted  from  8:30  to  9:00  o*clock.  Nothing 
hurt  by  frost  here. 

Marshalltown — Chas.  R.  Brown.  The  entire  month  was  too  cool  for 
corn.  Small  grain  all  did  well.  Wheat  made  from  80  to  35  bushels  per 
acre. 
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Logan — Mbs.  M.  B.  Stebn.  A  violent  electric  storm  occurred  on  the 
18th.  Lightning  struck  in  four  different  places;  nobody  hurt.  There  was 
a  continued  crash  for  half  an  hour.  Frosts  on  28d  and  24th.  but  not  much 
damage  was  done. 

Monticello^R,  D.  Smith.  Maximum  temperature  for  August  since  1854, 
100®,  in  1887;  minimum,  86®,  in  1868;  maximum  mean,  77.1®,  in  1861;  mini- 
mum mean,  64.8®,  in  1863;  normal,  70.2^.  The  maximum  precipitation  was 
8.50  inches,  in  1886;  minimum,  0.22,  in  1880;  normal,  4.00  inches. 

Larrdbee — H.  B  Strever.  Severe  thunder  storms  occurred  during  the 
month.  Hail  on  the  13th,  but  no  damage.  Frost  on  the  28d  and  24th  did  no 
damage. 

A  HEAVY  WIND   STORM. 

On  the  afternoon  of  Sunday,  August  9th,  a  heavy  wind  or  rain  storm, 
originating  in  Ringgold  or  DecatAr  county,  swept  through  the  S.  C.  and  S. 
E.  districts  to  the  Mississippi  river  and  beyond,  the  general  direction  being 
a  little  north  of  east.  The  width  of  the  belt  of  disturbance  at  its  inception 
was  fifteen  to  twenty  miles,  and  it  was  fully  fifty  miles  wide  when  it  reached 
the  river.  It  was  a  wind- squall  of  unprecedented  force  (not  a  tornado  or 
"cyclone,"  as  reported),  and  the  damage  to  growing  crops,  stacks  and 
shocks  of  grain  and  hay,  buildings  and  fruit,  were  very  heavy  in  the  aggre- 
gate, though  the  first  reports  were  probably  exaggerated. 

The  following  from  the  Fairfield  Ledger  gives  an  idea  of  the  force  of  the 
storm  in  Jefferson  county: 

'*Mercury  ranged  from  90  to  99  degrees  in  the  shade,  Saturday,  the  hottest 
weather  of  the  summer.  A  brisk  breeze  was  blowing  most  of  the  time,  how- 
ever, and  that  served  to  temper  the  heat.  Sunday  afternoon  dark  clouds 
gathered  in  the  southwest;  the  wind  swelled  to  a  perfect  gale  and  rain  fell 
in  torrents.  In  the  city  trees  were  crushed  and  broken,  light  buildings  were 
roughly  shaken  up  and  bill  boards,  awnings  and  similar  structures  were 
completely  wrecked.  The  tin  roof  on  the  Light  building  near  the  northeast 
corner  of  the  square,  was  partially  torn  off,  and  the  front  of  W.  E.  Thomp- 
son's implement  warehouse  near  the  C,  B.  &  Q.  station  was  blown  down. 
The  weather  vane  on  the  electric  light  tower  appears  to  be  a  foot  or  two  out 
of  plumb  and  the  top  section  of  the  structure  is  badly  twisted.  Some  people 
say  that  this  is  the  result  of  the  electric  stoim  of  a  week  .ago.  During  the 
two  hours  that  the  storm  raged,  from  3  to  5  o'clock,  the  rainfall  was  1.76 
inches. 

*'The  storm  crossed  the  county  from  southwest  to  northeast,  and  from 
what  we  can  learn  was  about  as  severe  at  Fairfield  as  any  place.  The  roof 
of  a  tenement  house  on  the  county  farm  was  blown  off,  and  W.  G.  Burkhart 
in  Locust  Grove  township,  suffered  by  the  unrooting  of  his  barn.  Fences 
and  light  buildings  were  demolished  in  many  places.  Fruit  and  other  trees 
were  roughly  treated  and  in  some  localities  nearly  all  the  apples  are  said  to 
be  on  the  ground.  Grain  and  hay  in  shock  and  stack  were  considerably 
damaged  everywhere,  unless  extra  good  care  had  been  taken  with  them. 
Corn  was  blown  and  twisted  at  every  place  in  the  path  of  the  storm,  but  it 
8  probable  that  the  rain  did  it  more  good  than  the  wind  did  harm.*' 


IOWA  WEATHER  AND  CROP  SERVICE. 


On  the  13th  two  bail  atonns  passed  through  the  northeastern  part  of 
O'Brien  and  a  portion  of  Osceola,  cAuaing  heavy  damage  within  a  belt  three 
or  four  miles  wide.  Hail  stones  three  inches  in  diameter  were  picked  np. 
One  reporter  estimates  tbe  damage  in  the  two  counties  at  a  half  million 
dollars.     This  is  probsblj  an  over  estimate. 

RAINFALL  IK  JEFFERBOK  COCNTY. 

Editor's  Ledger— From  August  9lh  to  19th,  or  eleven  dajs,  we  have  had 
7.57  inches  of  rain.  This,  for  Jefferson  county,  is  escessive,  and  comes  at 
a  time  to  do  much  injury.  I  can  find  from  tbe  records  at  hand  no  rains 
that  equal  this.  Our  heavy  rains  in  tbe  past  sixteen  years  have  been:  Sep- 
tember, 1876.  in  five  days,  9  inches:  4. SO  inches  of  this  fell  in  eight  hours. 
This  is  the  heaviest  single  rain  the  county  has  had,  so  far  as  I  know.  April 
30,  1878,  4.60  inches  fell  In  the  twenty-four  hours.  October  T  and  8,  18S4, 
4.47  inches' tell,  and  July  28  and  24,  1885.  3.36  inches  are  recorded.  In  May, 
1888,  in  five  days.  5.64  inches  fell.    June  7  and  6,  188»,  we  had  3.S8  inches. 

The  accompanying  table  gives  the  rainfall  for  sixteen  yearst  It  will  be 
seen  that  the  average  for  our  county  for  the  year  is  32. 54  inches.  The 
greatest  fall  is  in  June;  nest  comes  Hay,  and  then  August,  September  and 
October  form  &  second  maximum  in  the  curve.  In  the  winter  mouths  the 
precipitation  is  slight.    Tbe  figures  here  represent  melted  snow. 


There  was  in  1800  less  rain  than  in  any  past  year  on  record,  and  in  1886 
very  little  fell.  Thus  far  in  1891  I  have  recorded  nearly  six  iuobes  mor« 
than  the  average. 


Dr.  J.  Fred  Clabke. 


SEPTEMBER. 


Barometer.  Mean  pressure  for  the  month,  80,074  inches;  highest  ob- 
served, 30.89  inches,  on  the  Bth,  at  Davenport;  lowest  observed,  29.65  inches, 
on  the  14th,  at  Bancroft;  range  for  the  State,  0  74. 

Temperature.  Tbe  month  of  September  was  remarkable  for  its  high 
temperature,   its  lai^e  percent^e  of  clear  weather,   and  tbe  absence  of 
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heavy  storms  usually  incident  to  the  beginning  of  the  autumnal  season. 
September  appears  to  have  swapped  places  with  August,  and  it  was  through- 
out a  summer  month.  The  last  half  of  the  month  was  warmer  than  any 
corresponding  period  on  record  in  this  State.  It  is  not  uncommon  in  this 
latitude  to  have  warm  weather  up  to  the  middle  of  September,  but  it  is 
quite  unprecedented  to  have  such  tropical  heal  in  the  last  decade  of  the 
month.  The  tables  will  show  some  very  notable  records  of  temperature  in 
all  parts  of  the  State.  It  was  timely  and  providential,  saving  the  corn  crop 
from  impending  danger,  and  crowning  a  season  of  unparalleled  productive- 
ness. The  highest  monthly  mean  was  73.9^,  at  Bonaparte  and  Fort  Madison; 
lowest,  61. 40  at  Osage.  The  highest  temperature  reported  was  104®,  at 
Glenwood  on  the  22d,  and  the  lowest  28®  at  Greenville  on  the  6th. 

Pbecifitation.  The  average  for  the  State,  1.38,  inches  was  much  below 
the  normal  for  this  month.  The  greatest  amount  reported  was  8.60  inches,  at 
Eagle  Grove,  and  the  least  amount,  0  18,  at  Hopeville. 

Miscellaneous.  The  prevailing  direction  of  the  wind  was  south.  The 
highest  velocity  recorded  was  50  miles  an  hour,  at  Sioux  City,  on  the  80th. 
Average  number  of  cloudy  days,  2.7;  partly  cloudy,  7  8;  cloudless.  20.0. 
Thunder  storms  occun-ed  on  the  1,  2,  5,  7,  11,  12,  15,  17,  18,  19.  20,  24,  26,  27, 
28,  29.    Frosts  occurred  on  the  2.  8,  4,  5,  8,  28,  29,  30;  all  light. 

EXTRACTS  FROM  OBSERVERS*  NOTES. 

Tipton— J.  M.  Rider.  On  Saturday,  September  26th  at  11  o'clock  p.  m.,  a 
number  of  persons  distinctly  felt  a  shaking  and  rumbling,  described  as 
sounding  like  cars.    Three  distinct  waves  were  felt. 

Sac  City— Dr.  Caleb  Brown.  Thunder  on  evening  of  the  11th.  Light 
frost  on  the  28th  and  29th. 

Panama— Wm.  J.  Wicks.  On  the  11th  it  rained  1.60  inchos  in  forty-five 
minutes.  On  the  29th  there  was  a  heavy  frost,  the  first  severe  one  of  the 
season. 

Oskaloosa — Jos.  Boyd.  The  month  has  been  dry  and  warm  and  very 
favorable  for  all  growing  crops. 

Logan — Mrs.  M.  B.  Stern.  The  mercury  fell  to  85°  on  the  morning  of 
the  29th,  killing  tender  vines  in  low  places.  The  month  was  quite  warm; 
some  high  winds,  but  no  hurricanes. 

Independence— E.  F.  Wulfke.  From  the  15th  to  the  23d  every  day  the 
temperature  was  92^  to  98^  in  the  sun.  Foggy  days,  7th,  8th  and  9th,  on  low 
ground. 

Hopeville — M.  T.  Ashley.  A  splendid  month  for  ripening  off  and  matur- 
ing the  corn.  Too  dry  for  pastures  and  meadows.  Fall  plowing  and  seed- 
ing delayed  by  drought.    Stock  generally  doing  well. 

Blakeville—JAS.  Rodgers.  Remarkably  dry  and  hot  with  but  six  cloudy 
days  during  the  month.  Excellent  for  ripening  corn,  which  is  a  good  aver- 
age crop.  All  kinds  of  fruit  and  vegetables  in  abundance,  the  best  I  have 
ever  known.  The  people  of  Iowa  are  bountifully  provided  for  and  have 
good  reason  to  be  thankful. 

Amana — Conrad  Schadt.  On  the  28d  at  about  8:20  p.  m.,  a  meteor  was 
observed  at  the  zenith  moving  northwest,  leaving  a  long  and  brilliant  trail 
in  its  track.  The  cosmic  traveler  was  seen  by  but  few,  but  its  brilliancy  was 
such  that  many,  even  in  lighted  rooms,  noticed  the  flash  of  light.     As  it 
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disappeared  at  about  the  altitude  of  the  Polar  star,  and  gave  no  sound,  it 
probably  passed  swiftly  and  noiselessly  into  celestial  space  again,  pursuing 
its  lonely  path.  The  earthquake  at  about  11  p.  m.  on  the  26th  was  noticed 
by  a  number  of  people.  At  close  of  the  month,  the  river  was  lower  than  it 
was  for  years.  • 

Cedar  Rapids— H.  D.  Olds.  The  water  in  the  river  at  the  close  of  the 
month  was  the  lowest  it  has  been  during  the  season.  No  killing  frost,  and 
the  crops  have  all  matured  and  the  yield  is  bountiful.  An  earthquake  shock 
of  considerable  violence  was  experienced  at  this  station  on  evening  of  the 
26th,  between  22:50  and  22:55  o'clock  (10:50-5  p.  m.).  Its  duration  is  vari- 
ously estimated  at  from  one  to  three  minutes,  but  it  was  probably  under 
fifty  seconds.  The  vibrations  were  sufficient  to  cause  windows  and  doors  to 
rattle,  and  wake  persons  from  a  sound  sleep.  It  was  generally  noticed  in 
surrounding  towns. 

Clinton — Luke  Roberts.  The  characteristics  of  the  month  were  an  excess 
of  sunshine,  the  number  of  clear  days,  high  temperature  and  minimum  of 
rainfall.  From  the  16th  to  27th  inclusive  (nine  days)  the  temperature 
reached  90^  or  above.  The  weather  was  propitious  for  the  corn  crop,  which 
with  an  early  frost  would  have  been  damaged  50  per  cent.  As  it  is,  the  crop 
is  wonderful.    The  Mississippi  reached  low  water  mark. 

Cresco — Gregory  Marshall.  No  killing  frosts  occurred  this  month, 
consequently  the  corn,  which  otherwise  would  have  been  a  failure,  has  by 
the  hot  spell  at  the  end  of  the  month  been  converted  into  a  very  acceptable 
average  crop.    The  year  of  plenty  is  complete.    Lav^  Deo. 

Fori  Madison — Miss  L.  A.  McCready.  There  was  a  shock  of  an  earth- 
quake here  on  the  26th,  at  10:50  P.  M.  It  was  11  seconds  in  duration  and 
was  perceptibly  felt  by  large  numbers.  The  month  was  very  dry  and  warm. 
The  Mississippi  is  quite  low. 

Monticello — Henry  D.  Smith.  Light  frost  on  29th,.  but  no  damage  re- 
sulted. The  maximum  temperature  for  September  since  1854  was  08^,  in 
1854;  minimum,  26<^,  in  1871  and  1888.  The  highest  mean  temperature  was 
730,  in  1865;  lowest,  51^,  in  1871;  normal  for  the  month,  61.48.  September, 
1891.  was  4^  above  normal.  The  maximum  rainfall  since  1854  was  10.75 
inches  in  September,  1881;  minimum,  0.00  in  1871;  normal  for  the  month,  4.07 
inches.  Jn  the  years  1854,  1858,  1860,  1865,  1870,  1884,  the  month  was  warm- 
er than  this  year,  but  1871  was  the  only  year  with  less  rainfall.  Probably 
in  no  other  September  was  the  latter  half  of  the  month  so  warm  since  1865. 
The  number  of  clear  days  was,  25;  fair,  5;  and  cloudy,  0— a  thing  very  unusual 
for  September. 

OCTOBER. 

Barometer.  Mean  pressure  for  the  month,  80.115  inches;  highest  ob- 
served, 30.65  inches,  on  the  27th..  at  Bancroft  and  Clarinda;  lowest  observed, 
29.73  inches,  on  the  Ist,  at  Sioux  City;  range  for  the  State,  .92  inch. 

Temperature.  Monthly  mean,  50.0^;  highest  monthly  mean,  56.4^,  at 
Glenwood;  lowest  monthly,  43. 9^,  at  Williams;  the  highest  temperature 
reported  was  92^,  on  the  1st  and  2d,  at  Bonaparte,  and  on  the  2d  at  Mooar; 
the  lowest  was  19^,  on  the  22d,  at  Atlantic  and  Fayette. 

Precipitation.  Average  for  the  State,  2.77  inches;  greatest  amount  re- 
ported, 6.58  inches,  at  Panama;  least  amount  reported,  .85  inch,  at  McCaus- 
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land;  greatest  amount  reported  in  any  twenty -four  consecutive  hours,  4.32 
inches,  on  the  8d,  at  Panama;  average  number  of  days  on  which  .01  inch  or 
more  fell,  5.7. 

IMiscELLANEOUS.  The  prevailing  direction  of  the  wind  was  northwest. 
Highest  velocity  reported,  46  miles  an  hour,  at  Sioux  City,  on  the  2d.  The 
average  number  of  cloudy  days  was  6.5;  partly  cloudy,  6.8;  cloudless,  17.6. 
The  first  snow  was  reported  on  the  6th  at  a  number  of  places. 

EXTRACTS  FROM   OBSERVERS'  NOTES. 

Amana — Conrad  Schadt.  October  22<i  the  first  killing  frost  occurred. 
Up  to  this  date  all  trees,  with  few  exceptions,  looked  bright  and  green;  but 
after  the  frost  they  turned  color  and  dropped  leaves  rapidly. 

Blockton—C.  W.  Thompson.  First  frost  on  the  5th.  On  the  night  of  the 
81st  ice  one-eighth  of  an  inch  thick  was  formed.  No  winds  or  severe  storms. 
Ground  has  not  been  frozen  during  October. 

Bonaparte— B,  R.  Vale.  It  rained  severely  all  day  on  the  6th  inst.  till 
about  4  p.  M.,  when  it  turned  to  snow,  continping  about  an  hour,  making 
things  white  where  not  too  wet.  This  is  the  earliest  snow  I  remember,  and 
I  have  lived  here  since  1850. 

Carroll— 'M.08V.S  Simon.  Plenty  of  sunshine  and  fine  weather  gave  plenty 
of  time  for  fall  plowing  and  husking  corn.  Nineteen  days  without  a  trace 
of  rain. 

Clinton — Luke  Roberts,  M.  D.  The  temperature  was  normal;  the  max- 
imum 6.7(P  in  excess  of  ten  years  normal,  and  mimimum  5^  below.  Rain- 
fall 1.84  below  the  13  year  mean.  The  wind  moved  8,820  miles  during  the 
month,  which  was  1,164  miles  below  a  mean  of  the  last  ten  years.  First 
frost  of  the  season  was  seen  on  the  5th  inst.  First  killing  frost  on  the  16th. 
The  month  was  very  fine  for  bodily  comfort  and  labor.  Too  dry  for  plow- 
ing and  for  pasturage.  Streams  were  very  low.  The  Mississippi  remained 
near  the  low  water  mark  all  the  month  and  navigation  was  much  impeded. 

College  Springs  — A.  A.  Berry.  A  very  favorable  month.  The  rains 
coming  at  the  first  of  the  month  were  timely  for  putting  in  fall  wheat  and 
starting  pastures.  A  great  deal  of  wheat  was  sown — double  the  amount 
ever  before. 

Cedar  Bapids—H.  D.  Olds.  The  first  frost  to  injure  vegetation  was  had 
on  the  16th,  the  fog  on  the  morning  of  the  5th  preventing  any  injury  to  even 
the  tenderest  plants. 

NOVEMBER. 

Barometer.  Mean  pressure  for  the  month,  80.112;  highest  observed, 
80.78  inches,  at  Bancroft;  lowest  observed,  29.50  inches,  on  the  27th,  at 
Keokuk;  range  for  the  State,  1.28  inch. 

Temperature.  The  average  daily  temperature  of  the  month  of  Novem- 
ber was  about  six  degrees  below  the  normal  throughout  the  State.  The  first 
half  of  the  month  was  somewhat  warmer  than  the  seasonal  average.  During 
the  last  half  wintry  weather  prevailed.  The  records  of  the  Central  Station 
show  that  the  daily  average  temperature  of  the  last  half  of  November  was 
12.8^  lower  than  during  the  first  half  of  December.  On  the  28,  the  minimum 
of  70  below  zero  was  recorded,  and  on  the  28th,  24^  below. 
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The  monthly  mean  was  80.5'^;  highest  monthly  mean  87^,  at  Fort  Madison; 
lowest,  23. 50,  at  Williams.  The  highest  temperature  reported  was  84^,  on 
the  6th,  at  Glenwood,  and  the  lowest  was  24^,  at  Larrabee  and  Sanborn,  on 
the  28th. 

Precipitation.  Average  for  the  State,  1.70  inches;  greatest  amount 
reported,  3.64  inches;  least  amount  reported,  .06  inch,  at  Glenwood;  average 
number  of  days  on  which  .01  inch  or  more  fell,  6.6. 

Miscellaneous.  The  prevailing  wind  direction  was  northwest.  Highest 
velocity  recorded,  41  miles  an  hour,  at  Sioux  City,  on  the  18th.  Average 
number  of  cloudy  days,  12.3;  partly  cloudy,  8.8;  cloudless,  9.4.  Thunder 
storms  occurred  on  the  7th,  15th,  9th,  21st,  11th. 

EXTRACTS  FROM  OBSERVERS*  NOTES. 

Belle  Ptofnc— H.  W.  Van  Dike.  A  brilliant  electrical  display  was  ob- 
served at  1 :20  A.  M.  of  the  7th,  accompanied  by  heavy  thunder,  a  dash  of 
hail  and  hard  shower  of  short  duration.  Loud  thunder  was  heard  at  inter- 
vals daring  the  forenoon.  At  2  p.  m.  the  barometer  marked  29.60  (reduced) 
with  only  light  breezes  from  the  east. 

Bloekton — C.  W.  Thompson.  A  slight  thunder  storm  on  the  7th;  sunrise 
and  sanset  mostly  clear,  and  beautifully  red.  Ground  frozen  4  inches  on 
the  29th.    Birds  of  migration  have  disappeared. 

Williams-^M..  L.  Fuller.  A  meteor,  resembling  a  ball  of  fire  two  inches 
in  diameter,  was  seen  just  [before  sunrisu  on  the  5th,  its  path  being  from 
altitude  22^  N.  N.  E.  to  12^  due  N.  Heaviest  rain  occurred  on  morning  of 
15th. 

Cedar  Rapids — H.  D.  Olds.  The  thunder  shower  of  the  7th  was  one  of 
the  most  severe  experienced  during  the  past  season.  Lightning  struck  in 
several  places  in  this  city,  and  one  house  was  nearly  destroyed  by  fire  caused 
by  lightning;  no  person  injured.  About  usual  stage  of  water.  The  month 
was  colder  than  any  November  in  six  years  past. 

(JUrUon—liVKE  Roberts.  November,  1891,  was  the  coldest  in  thirteen 
years,  except  November,  1880,  which  was  3.7®  lower.  The  mean  tempera- 
ture of  the  last  thirteen  years  was  34®,  and  the  last  November  was  31.2®. 
The  maximum  was  57.®,  or  6®  below  a  mean  for  the  last  ten  years.  The 
minimum  was  23.8®  below  mean  of  the  last  ten  years.  Only  once  before  in 
the  last  ten  years  did  the  minimum  for  November  go  below  zero,  and  this 
was  in  1887.  The  rainfall  was  above  normal.  Only  twice  has  it  been  ex- 
ceeded in  the  last  thirteen  Novembers,  viz:  in  1883  and  1888.  Cloudiness 
above  normal,  and  number  of  clear  days  below.  Total  movement  of  wind, 
4,865  miles — 700  miles  in  excess  of  normal.  First  snow  came  on  the  14th;  on 
the  15th  we  had  1.88  inches  of  rainfall,  the  heaviest  in  one  storm  since  the  11th 
of  August.    On  the  7th  was  the  first  rain  after  October  17th. 

BlakeviUe — James  Rodoers.  There  were  fourteen  days  of  sunshine  dur- 
ing November;  six  foggy  days  and  more  or  less  rain  or  snow.  Wind  mostly 
N.  N.  W. 

Larrabee — H.  B.  Strever.  Rain  and  snow  on  morning  of  the  15th; 
sleighing  a  few  days.  Last  plowing  in  this  vicinity  was  done  on  the  15th. 
Ground  was  frozen  7  inches  in  unprotected  places,  at  close  of  month. 

Manticella — H.  D.  Smith.  Maximum  temperature  in  November  since 
1854  was  7(P,  in  1887  and  1888;  minimum,  19^  below  zero,  in  1887.    The  high- 
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est  mean  was  41.5^,  in  1859,  and  the  lowest  was  25^,  in  1858;  normal  for  No- 
vember, 38.860. 

The  normal  precipitation  for  the  month  is  8.82.  Maximum  since  1854  was 
6.29  inches,  in  1879;  minimum,  0  12  in  1865.  Maximum  snowfall.  16  inches 
in  1869;  normal,  8  82;  1887  was  the  only  year  we  had  colder  weather  in 
November.    The  coldest  in  the  winter  of  1890  and  *9l  was  16°,  in  February. 

Fayette— Vi.  Z.  Latimer.  We  had  one  thunder  storm  during  the  month, 
on  the  7th.  The  first  snow  fell  on  14th.  Ground  frozen  on  15th  and  there 
was  good  skating  on  the  16th. 

^mana— Conrad  ScH  A  DT.  On  the  7th  thunderstorms  occurred  at  1:00 
A.  M.,  3:00  A.  M.,  8:00  P.  M.,  7:00  P.  M.,  and  in  the  night.  Two  haed  of  cattle 
were  killed  by  lightning.    First  snow  on  the  11th. 

DECEMBER. 

Barometer.  Mean  pressure  for  the  month,  80.018  inches;  highest 
observed,  30.749  inches,  on  the  11th,  at  Cresco;  lowest  observed,  29.143 
inches,  on  the  8d.  at  Dubuque;  range  for  the  State,  1.607  inches. 

Temperature.  The  average  daily  temperature  for  the  month  of  Deoem- 
ber  was  about  7.5^  above  normal.  '  There  have  been  but  two  milder  Decem- 
bers within  the  past  twenty  years,  viz,  in  1889  and  1877.  Monthly  mean, 
82.8^;  highest  monthly  mean,  89^,  at  Fort  Madison;  lowest  monthly  mean, 
26^,  at  Williams;  the  highest  temperature  reported  was,  72^,  on  the  81st,  at 
Glenwood;  the  lowest  was  14^,  on  the  26th,  at  Larrabee. 

Precipitation.  Average  for  the  State,  2.41  inches;  greatest  amount,  4.50 
inches,  at  Biakeville;  least  amount  reported,  1.21  inches,  at  Glenwood; 
average  amount  of  snow  fall,  5.1  inches;  average  number  of  days  on  which 
.01  inch  or  more  fell,  6.5. 

Miscellaneous.  Prevailing  direction  of  the  wind,  south.  Highest  veloc- 
ity reported,  42  miles  an  hour,  on  the  4th,  at  Davenport,  and  on  the  same 
date  at  Sioux  City.  The  average  number  of  cloudy  days  was  7.9;  partly 
cloudy,  9.4;  cloudless,  18.6. 

Thunder  storms  occurred  at  various  points  on  the  Istj  2d,  8d,  14th,  21st, 
22d.  25th  and  81st. 

extracts  from  observers'  notes. 

Coming— Jouix  W.  Bixbt.  On  the  night  of  December  2l8t  we  had  a  very 
heavy  storm,  accompanied  by  lightning  and  thunder  and  hail.  Also  on  the 
31st  there  were  storms  with  lightning  and  thunder,  which  is  a  new  kind  of 
weather  for  this  part  of  the  country  during  the  winter  season. 

Williams — M.  L.  Fuller.  An  active  thunder  storm,  accompained  by 
hail,  sleet  and  wind,  occurred  on  the  evening  of  the  21st.  Also  on  the  dlst 
the  rain  storm  was  accompanied  by  lightning  a  few  miles  southeast. 

Logan — Mrs.  M.  B.  Stern.  On  the  3d  and  21st  we  had  thunder  storms. 
On  the  latter  date  there  was  a  bright  rainbow. 

College  Springs — A.  A.  Berrt,  December  was  a  very  good  month,  with 
considerable  mild  weather.  On  the  21st  there  was  a  very  heavy  electric 
storm,  with  light  wind  and  bail.  On  the  evening  of  the  81st  a  heavy  rain 
with  lightning  and  thunder  visited  this  section. 

Monticello — Henry  D.  Smith.  The  maximum  temperature  for  December 
since  1854,  was  65^,  in  1889;  minimum,  -36^,  in  1862;  the  normal  for  the 
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month  is  21.45^.  In  1877  the  mean  was  39.5(P,  and  in  1859  it  was  8.10;  maxi- 
mnm  precipitation,  6.99  inches,  in  1856;  minimum,  0.65  inches,  in  1867.  The 
past  month  was  waiTner  than  November,  and  nearly  1(P  above  normal. 
The  year  1891  was  a  little  above  normal  in  temperature,  beinj;  47.02^;  nor- 
mal, 46.18*^.  The  normal  annual  precipitation  for  this  station  is  86.65  inches; 
In  1891  it  was  27.22  inches. 

Blakeville — J  as.  Rodgers.  We  had  thunder  and  lightning  on  the  21st  with 
some  hail.    There  was  one  inch  of  snow  on  the  4th  and  li  inches  on  the  25th. 

Bonaparte — B.  R.  Vale.  A  month  of  exceedingly  bad  roads,  impassable 
in  some  instances,  rendering  fields  in  bad  shape,  and  making  it  difficult  to 
complete  corn  gathering.  However,  it  is  about  all  gathered  now.  The 
moisture  will  be  good  for  the  soil  and  for  future  results. 

Cedar  Bapids—B..  D.  Olds.  The  mean  temperature  for  December  has 
been  but  little  lower  than  for  November,  and  the  total  snowfall  at  this 
station  was  but  two  inches.  Water  in  streams  and  wells  is  getting  low. 
There  has  been  ice  on  the  river  the  most  of  the  monht.  There  have  been 
some  very  sudden  changes  in  pressure.  The  change  of  the  10th  to  12th, 
showing  very  steep  gradients  and  reaching  the  highest  barometer  reading 
recorded  in  six  years,  being  30.720  inches. 

Carroll-'M.  Simon.  The  weather  during  the  month  was  mild  A  heavy 
rain  and  thunder  storm  passed  over  the  county  on  the  21st,  followed  by  a 
cold  wave,  which  must  have  been  injurious  to  winter  wheat.  Roads  during 
the  latter  part  of  the  month  were  in  very  bad  condition; 

Marskalltawn — Chas.  R.  Brown.  On  Monday  afternoon,  December  21,  a 
drizzling  rain  set  in  with  a  south  wind.  It  ceased  at  5  P.  M.,  but  the  weather 
remained  warm.  A  thunder  cloud  appeared  in  the  west  at  8  p.  m.  It  soon 
began  raining  with  vivid  lightning  and  hail  the  size  of  peas  followed.  Soon 
after  the  storm  struck  the  west  end  of  the  city  a  tornado  (or  heavy  squall) 
scarcely  one  hundred  feet  wide,  cut  its  way  like  a  knife  through  two  or  three 
blocks  of  residences  and  demolished  one  small  house  and  four  or  five  barns, 
besides  seriously  injuring  several  other  buildings.  Trees  in  its  track  were 
snapped  off  or  uprooted.  It  would  tear  off  part  of  a  house  and  leave  the 
chimneys  standing  on  the  other  part.  The  rain  and  hail  made  0.44  inches  of 
water, 

Larrabee^B..  B.  Strever.  December  has  been  remarkably  mild.  Two 
thunder  storms  occurred  during  the  month,  the  first  between  2  and  8  a.  m. 
on  the  8d,  the  movement  being  from  S.  S.  E.  to  W.  N.  W. ;  the  second  between 
5:15  and  6  p.  M.  on  the  22nd,  passing  S.  W.  to  N.  E.  Considerable  hail  fell 
during  the  latter  shower,  with  high  N.  W.  winds,  and  temperature  at  32^, 
the  storm  continuing  till  about  4  p.  m.  During  the  afternoon  while  the 
storm  was  in  progress  the  high  wind  rolled  the  light,  moist  snow  up  into 
snowballs.  Scores  of  these  were  seen,  the  greater  number  being  6  to  10 
inches  in  diameter,  while  occasionally  one  formed  as  large  in  diameter  as  an 
ordinary  barrel.  Large,  level  fields  sloping  gently  to  southeast  furnished 
favorable  ground  for  their  formation.  Ground  was  frozen  5  to  7  inches  in 
fall  plowed  fields  at  close  of  the  month. 
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THE  CROP  SEASON  OF  1891. 


The  most  interesting  and  importaat  records  of  this  Bureaa  are  those  which 
relate  to  the  crop  season,  beginning  about  the  Ist  of  April  and  closing  the 
1st  of  October.  And  as  the  year  1891  was  one  of  phenomenal  productive- 
ness the  summaries  of  the  monthly  crop  reviews  and  weekly  bulletins  are 
copied  in  this  report,  as  giving  a  complete  and  consecutive  record  of  the 
agricultural  season,  from  seed  time  to  harvest.  It  will  be  noted  that  there 
were  many  apparent  drawbacks,  and  at  times  the  crop  outlook  was  any- 
thing but  promising;  but  the  outcome  far  exceeded  expectations,  bringing 
abundant  rewards  for  the  labors  of  the  diligent  husbandman. 


JUNE  CROP  REPORT. 


SHOWING    THE     ESTIMATED     ACREAGE     AND     AVERAGE     CONDITION  OF  THE 

STAPLE    CROPS. 

The  crop  season  of  1891  was  generally  late,  and  the  weather  conditions 
were  unfavorable  for  seeding  and  other  farm  work  during  March  and  the 
first  half  of  April.  The  last  half  of  April  brought  more  favorable  conditions 
for  planting,  and  gave  a  strong  impetus  to  vegetation.  May  was  cool  and 
dry  until  near  the  close  of  the  month,  and  in  many  parts  of  the  State  grass 
and  small  grain  suffered  materially  from  drought  and  cold  weather.  But 
despite  all  these  drawbacks  and  adverse  conditions,  our  June  crop  report 
makes  a  very  good  showing  for  the  State  at  large,  giving  a  new  illustration 
of  the  never  failing  productiveness  of  Iowa. 

Compared  with  last  year,  there  is  an  increase  in  the  acreage  of  winter 
wheat,  corn,  broom  corn,  winter  and  spring  rye,  winter  and  spring  barley, 
oats,  flax,  clover,  millet.  Irish  and  sweet  potatoes;  and  a  decrease  in  spring 
wheat,  sorghum  and  timothy.  And  the  average  condition  of  corn,  wheat* 
rye,  barley,  clover,  potatoes,  and  all  kinds  of  fruit,  is  materially  better  than 
last  year. 

Winter  Wheat.  The  reports  indicate  an  increase  of  13i  per  cent  in  the 
acreage  of  this  cereal,  and  that  it  has  been  planted  in  72  counties,  as  against 
66  last  year.  The  condition  of  the  crop  as  reported  by  440  correspondents, 
is  104  per  cent.  The  crop  was  damaged  to  some  extent  in  Louisa  and  Des 
Moines  counties  by  the  Uessian  fly,  and  the  growth  of  straw  is  so  great  in 
some  sections  as  to  seriously  endanger  the  crop.  The  tables  will  show  its 
condition  by  counties. 

Spring  Wheat.  Of  this  cereal  364  correspondents  report  an  increase  in 
the  acreage,  and  826  a  decrease;  showing  an  average  decrease  of  1  per  cent. 
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Its  condition,  as  reported  by  774  correspondents,  is  94i  per  cent,  against  93i 
last  year.  The  total  acreage  is  2,071,968— a  decrease  of  20,928  sicres.  Tlie 
remarks  and  estimates  of  correspondents  will  show  to  what  extent  it  is  in- 
jured by  insects  or  other  adverse  conditions  in  the  several  counties. 

Corn.  There  has  been  an  increase  of  8f  p€r  cent  in  the  area  planted  to 
this  great  staple,  as  reported  by  926  observers.  Of  this  number  98  report  a 
small  decrease,  and  883  an  increase.  This  adds  748,984  to  the  number  of 
acres  planted,  as  compared  with  last  year,  making  a  total  acreage  of  9,808,. 
811.  The  condition  of  the  crop,  as  shown  by  1,025  correspondents,  is  95  per 
cent,  as  against  89i  per  cent  June  1st,  1890.  From  every  county  we  have 
reports  of  the  depredations  of  the  cut  and  wire  worms,  but  the  full  extent 
of  damage  can  not  at  this  time  be  estimated.  More  than  the  usual  amount 
of  replanting  has  been  necessitated  by  the  destructive  work  of  these  pests. 

Broom  Corn.  This  crop  is  not  extensively  grown  in  Iowa;  and  52  corres- 
pondents note  an  increase,  and  81  a  decrease,  giving  an  average  increase  of 
2  per  cent.  Its  condition  is  91i  per  cent.  The  total  acreage  this  year  is 
2,320. 

Sorghum.  Increase  reported  by  246  correspondents,  while  242  report  a 
decrease  in  this  crop,  giving  an  average  decrease  of  2f  per  cent.  This  would 
reduce  the  total  number  of  acres  to  21,080.  The  average  condition  is  94  per 
cent. 

Winter  Rye.  Of  this  crop  408  correspondents  note  an  increase,  and  283 
a  decrease;  and  the  average  increase  is  computed  to  b^  2i  per  cent.  Its 
condition  is  99  per  cent. 

Spring  Rye.  There  appears  to  have  been  an  increase  of  li  per  cent  in 
the  acreage  of  this  crop,  50  reporting  an  increase  and  26  a  decrease,  its 
condition  is  placed  at  95^  per  cent. 

Winter  Barley.  The  small  acreage  of  this  crop  has  been  increased  2^ 
per  cent;  9  reports  giving  an  increase,  and  8  a  decrease.  It  is, rated  at  94i 
per  cent  in  condition. 

Spring  Barley.  Two  hundred  and  seventy-two  observers  note  an  increase 
and  156  a  decrease,  giving  an  increase  of  2i  per  cent  in  its  acreage.  Condi- 
tion of  crop  by  487  observers,  92i  per  cent.    Total  present  acreage,  156,161. 

Oats.  There  is  an  estimated  increase  of  8i  per  cent  in  the  area  of  this 
staple  crop;  629  observers  noting  an  increase,  and  281  a  decrease.  Its  con- 
dition is  rated  92f  per  cent.  Compared  with  the  acreage  of  1890,  there  is 
an  increase  of  96,555,  making  the  total  number  of  acres  2.895,270.  It  was 
badly  injured  by  drought  in  the  northern  half  of  the  State,  and  there  is  an 
excessive  growth  of  straw  in  the  southern  districts. 

Flax.  There  appears  to  have  been  an  increase  of  4i  per  cent  in  the  area 
of  this  crop;  293  reporting  an  increase,  and  160  a  decrease.  The  average 
condition  is  91  per  cent;  and  the  present  total  number  of  acres  is  estimated 
to  be  295.689. 

Timothy.  There  appears  to  have  been  a  decrease  of  about  |  of  1  per 
cent  in  the  acreage  of  this  crop,  as  shown  by  the  reports  of  867  correspond- 
ents. Its  condition  is  88  per  cent.  The  total  present  area  is  estimated  to  be 
8,349,784  acres.  Timothy  has  been  badly  injured  by  worms,  and  checked  by 
drought  at  the  stage  when  it  most  needed  moisture. 

Clover.    According  to  586  observers  there  has  been  an  increase,  and  229 
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report  a  dt. crease,  making  an  average  of  5  per  cent.  Its  condition  is  reported 
to  be  98i  per  cent. 

Millet.  The  increase  in  this  most  useful  forage  crop  is  estimated  to  be 
10  per  cent,  and  its  condition  is  placed  at  94i  per  cent  by  404  observers. 

Irish  Potatoes.  Six  hundred  and  forty-nine  correspondents  report  an 
increase,  and  191  a  decrease,  making  an  average  increase  of  6f  per  cent. 
This  would  make  the  present  area  180,425  acres.  Condition,  97i  per  cent  by 
969  correspondents. 

Sweet  Potatoes.  There  has  been  an  increase  of  6  per  cent  in  the  area 
of  this  crop  as  compared  with  last  year,  and  its  condition  is  95  per  cent, 
according  to  426  observers. 

Fruit.  The  condition  of  fruit  is  rated  much  higher  than  in  June.  1890. 
Apples  are  rated  by  984  reporters  at  101  per  cent;  peaches,  106  per  cent  by 
198  correspondents;  pears,  99 per  cent,  by  197  reporters;  plums,  96  percent,  by 
908  reporters;  grapes,  98f  per  cent,  by 911  reporters;  currants,  985  reports.  100 
per  cent;  raspberries,  944  reports,  96  per  cent;  strawberries,  981  reports,  94| 
per  cent;  blackberries,  862  reports,  98i  per  cent;  gooseberries,  918  reports, 
97  per  cent. 

Stock.  In  the  remarks  by  correspondents  as  summarized  it  will  be  seen 
that  the  general  condition  of  live  stock  is  fair;  the  exceptional  cases  are 
noted.  Cattle,  999  reports,  98i  per  cent;  hogs,  996  reports,  92f  per  cent; 
sheep,  824  reports,  99f  per  cent;  hordes,  999  reports,  96i  per  cent.  There 
appears  to  have  been  considerable  loss  of  pigs  and  colts,  caused  in  part  by 
scarcity  of  feed,  and  thin  condition  of  sows  and  mares. 

May  29th  was  the  date  of  the  latest  frost,  but  no  material  damage  resulted 
from  any  frost  after  the  middle  of  May.  Considering  the  frequency  of  frost 
visitations  the  total  damage  resulting  therefrom  was  very  light. 

The  condition  of  soil  is  placed  at  98  per  cent  as  the  average  of  987  reports. 

Three  hundred  and  seventy-eight  correspondents  estimate  the  season  to 
have  been  ten  days  early;  and  463  make  it  ten  days  late  in  their  respective 
localities.  It  was  doubtless  both  early  and  late  as  to  certain  things  noted. 
The  flowering  of  certain  trees  and  the  growth  of  grass  would  be  marked 
early;  but  the  season  favorable  to  seeding  of  small  grain  was  ten  days  or 
more  late.  The  corn  planting  season  was  about  as  early  as  the  average; 
possibly  in  some  sections  a  little  earlier. 


JULY  CROP  REPORT. 


AVERAGE  condition  OP  THE  CROPS. 

The  reports  for  this  month,  tabulated  from  the  estimates  of  about  one 
thousand  practical  farmers  and  experienced  observers,  show  that  despite  all 
the  drawbacks  of  the  May  drought.  June  floods,  severe  local  storms,  insect 
pests  and  fungus  diseases,  the  great  staple  crops  have  made  seasonable 
growth  and  have  advanced  several  points  in  relative  condition.  As  compared 
with  1890,  the  improvement  is  marked  and  encouraging. 
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The  following  staple  crops  show  an  increase  in  condition  over  the  June 
report:  Spring  wheat,  rye,  barley,  oats,  flax,  timothy,  clover,  millet,  Irish 
and  sweet  potatoes,  pasturage,  grapes  and  raspberries. 

Winter  Wheat.  l*his  cereal  has  more  than  justified  the  expectations  of 
the  farmers  who  have  this  year  given  it  a  trial,  and  with  favorable  weather 
for  harvesting  and  threshing  the  average  yield  will  be  good.  The  average 
condition  is  marked  lOB^;  last  month  104. 

Sprinq  Wheat.  The  estimates  of  784  correspondents  show  a  slight  im- 
provement in  the  condition  of  this  crop,  rating  it  97i  per  cent  as  against 
94i  last  month. 

Corn.  This  crop  has  to  contend  against  surplus  moisture  in  many  locali- 
ties, and  cool  periods,  which  gave  the  weeds  an  advantage  in  the  race;  but 
the  reports  show  that  corn  is  coming  out  ahead  and  will  make  a  fair  crop 
with  favoring  conditions  in  the  future.  Its  condition  is  95  per  cent — the 
same  relatively  as  last  month.  The  acreage  has  been  decreased  within 
the  month  by  local  floods,  hail  storms  an  i  cut  worms,  to  the  extent,  prob- 
ably, of  three  per  cent  of  the  amount  reported  June  1st.  This  estimate 
will  leave  the  total  acreage  0,029,000. 

Bhooh  Corn.    About  same  as  last  month;  small  amonnt  grown. 

Sorghum  Cane.  The  low  price  of  sugar  has  caused  a  decline  in  the  acre- 
age of  this  crop;  condition  July  1st,  92f  per  cent. 

Winter  Rye.  This  has  proved  to  be  a  profitable  crop  within  the  limited 
area  where  it  is  grown,  and  its  condition  is  rated  at  lOOi. 

Spring  Rye.    Comparatively  little  grown;  condition,  95|  per  cent. 

Winter  Barley.    Small  acreage;  condition,  96. 

Spring  Barley.  This  crop  has  done  well  generally,  and  is  marked  lOOf 
by  454  correspondents;  last  month,  92f . 

Oats.  Nine  hundred  and  forty- eight  correspondents  rate  this  crop  99i; 
condition  last  month,  92i.  Its  greatest  drawback  is  too  rank  growth  of 
straw,  causing  it  to  lodge  in  many  localities. 

Flax.  There  has  been  a  notable  improvement  in  the  condition  of  this 
crop,  its  condition  being  marked  97  per  cent,  as  against  91  last  month. 

Timothy.  This  crop  has  been  advanced  several  points  by  the  copious 
rains  of  June,  the  average  being  placed  at  92f ;  last  month,  88. 

Clover.  This  staple  forage  crop  has  little  more  than  held  its  own,  being 
rated  96f ;  last  month  9Si.    Most  of  it  has  been  cut. 

Millet.  Advanced  from  94i  to  99^.  The  acreage  has  been  considerably 
increased  since  June  1st  on  account  of  the  failure  of  other  crops. 

Irish  Potatoes.  Eight  hundred  and  forty-six  correspondents  estimate 
the  condition  of  this  crop  118  per  cent,  as  against  97i  last  month.  The  wet 
weather  has  favored  the  crop,  and  the  beetles  have  not  yet  been  damaging. 

Swebt  Potatoes.    Average  condition,  96i;  last  month,  95. 

Pasturage.  This  great  support  of  Iowa*s  vast  herds  has  advanced  within 
the  month  to  105i  per  cent;  nearly  every  township  reporting  an  improve- 
ment. 

Fruit.  Apples  have  fallen  from  101  to  95i  per  cent.  Peaches  are  rated 
105;  plums,  98i;  cherries,  105;  grapes,  99i;  raspberries,  99|;  blackberries, 
98i;  currants,  101. 

Reports  show  that  stock  is  generally  healthy  and  thriving  on  the  abun- 
dant pasturage  of  the  State. 
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AUGUST  CROP  REPORT. 


ESTIMATED  CONDITION  AND  AVERAGE  YIELD  OF  THE  CROPS. 

The  daily  average  temperature  throughout  the  month  of  July  was  about 
six  degrees  below  the  normal,  making  it  the  coolest  July  within  the  past 
twenty  years.  This  made  it  pleasanter  for  man  and  beast  and  favorable 
for  work  in  the  harvest  fields,  but  the  growth  of  corn  was  seriously  checked, 
and  the  condition  of  that  great  staple  crop  has  been  set  back  a  few  points 
since  the  last  report. 

Despite  frequent  showers,  an  unusual  degree  of  cloudiness  and  occasional 
heavy  local  downpours,  great  progress  has  been  made  in  securing  the  hay 
and  ripened,  grain  crops,  and  the  yield  has  been  exceptionally  heavy  in 
nearly  all  portions  of  the  State.  Threshing  operations  have  begun,  and  the 
returns  are  very  encouraging.  And  even  if  the  corn  crop  should  be  cut 
short  by  early  frost,  the  aggregate  value  of  the  output  of  Iowa  farms  will  be 
fully  up  to  the  average  of  recent  years.  Comparison  with  the  report  made 
August  1,  1890,  shows  a  very  heavy  gain  in  all  crops. 

Corn.  The  condition  of  this  crop,  as  shown  by  nine  hundred  and  fifty- 
four  correspondents,  is  89i  per  cent,  a  decrease  of  5i  per  cent  since  the  first 
of  July.  The  following  counties  report  its  condition  above  100,  viz. :  Appa- 
noose, 102;  Davis,  119;  Henry,  106;  Jefferson.  103;  Kossuth,  110;  Keokuk. 
105;  Louisa,  102;  Lucas.  109;  Marion,  104;  Van  Buren,  106;  Wapello,  103, 
and  Washington,  105.  Mahaska  and  Lee  report  99  per  cent.  The  lowest 
rating  is  71  per  cent,  in  Cherokee  county,  from  the  effects  of  heavy  floods. 
Last  year  the  condition  of  this  crop  for  the  State,  at  the  corresponding  date, 
was  79i  per  cent,  and  the  full  returns  of  the  year  showed  that  even  that  low 
rating  was  too  high.  This  year  corn  is  in  a  healthy  condition  as  to  color 
and  stand,  and  its  only  hazard  is  the  danger  of  frost  before  reaching  its  full 
maturity.  It  needs  highly  favorable  conditions  till  September  to  make  a  fair 
crop. 

Broom  Corn.    By  126  correspondents  this  crop  is  92  per  cent. 

Sorghum.  Six  hundred  and  five  correspondents  place  the  average  at  91| 
per  cent,  a  decline  of  one  point  within  the  month. 

Flax.  The  condition  of  this  crop  has  advanced  within  the  month  from 
97  to  99f .  as  reported  by  469  correspondents. 

Buckwheat.    Reported  by  547  correspondents,  95  per  cent. 

Millet.    Advanced  from  99i  to  lOOi,  as  reported  by  641  observers. 

Meadows.  Nine  hundred  and  forty  correspondents  report  meadows  lOH 
per  cent. 

Pastures.    Nine  hundred  and  forty-six  reports  place  pastures  at  108|. 

Irish  Potatoes.  Nine  hundred  and  forty-nine  correspondents  give 
potatoes  a  flattering  showing,  placing  the  average  at  llOi  per  cent. 
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SwEST  Potatoes.    This  crop  is  rated  at  98  per  cent  by  496  observers. 

Apples.    The  condition  of  this  staple  fruit  is  variable,  ranging  from  55  to 
129  per  cent,  the  average  of  906  reports  being  92i  per  cent. 

(trapes.    Reported  by  864  correspondents.  101  per  cent. 

Estimated  average  yield  per  acre  of  crops  harvested  and  threshed: 

Winter  wheat 20i  bushels. 

Spring  wheat 14f  bushels. 

Winter  barley 25  bushels. 

Spring  barley * 28i  bushels. 

Winter  rye 20  bushels. 

Spring  rye 18^  bushels. 

Oats 39i  bushels. 

Hay .  .^ li  tons. 


OCTOBER  CROP  REPORT. 


CONDITION  AND  AVERAGE  YIELD  OP  THE  CROPS. 

The  phenomenally  warm  and  dry  weather  prevalent  during  nearly  the 
entire  month  of  September,  ripened  the  corn  and  gave  assurance  of  a  yield 
greatly  exceeding  the  most  sanguine  estimates  made  a  month  earlier.  The 
average  condition  of  the  crop  is  marked  98i  per  cent.  By  reference  to  the 
table  it  will  be  seen  that  its  condition  is  quite  variable,  one  county  giving  it 
a  rating  of  113  per  cent,  and  another  making  it  as  low  as  58  per  cent.  The 
reports  from  thirty-one  counties  estimate  the  crop  at  100  per  cent  and  over; 
twenty  counties  place  it  below  90  per  cent.  So  it  is  safe  to  say  that  in  about 
four-fifths  of  the  State  a  full  average  crop  has  been  secured.  Several  local 
storms,  or  very  wet  and  cool  weather  at  the  critical  stage  of  its  growth, 
caused  the  shortage  in  the  counties  which  report  their  condition  below  the 
average. 

Though  no  actual  tests  of  the  yield  had  been  made,  our  correspondents 
have  given  their  estimates  of  the  yield  of  corn  per  acre,  and  the  averages 
of  their  markings  will  be  found  in  the  table.  The  average  for  the  State  is 
found  to  be  87f  bushels  per  acre.  This  is  certainly  a  conservative  estimate, 
and  we  believe  that  in  three-fourths  of  the  State  the  final  results  of  the 
husking  will  show  an  average  of  over  40  bushels. 

The  following  question  was  submitted  to  our  corespondents:  **What 
proportion  of  the  total  area  of  your  township  or  county  was  this  year 
planted  in  corn?**  The  answers  to  this  inquiry  are  quite  variable,  as  will 
be  seen  by  reference  to  the  table.  The  average  of  their  estimates,  for  the 
State,  is  22i  per  cent.  This  would  indicate  that  our  total  acreage  in  corn  is 
7,875,000  acres.  This  we  do  not  accept  as  fully  conclusive,  but  we  believe 
the  results  of  further  inquiry  will  show  that  the  total  acreage  is  below, 
rather  than  above,  these  figures.  Making  allowance  for  all  drawbacks  and 
possible  mistakes  in  estimates,  we  place  the  total  yield  of  corn,  in  Iowa, 
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this  year  at  over  800,000,000  bushels.  This,  of  course,  is  subject  to  revisioD 
after  the  December  report  is  made. 

The  results  of  threshing,  since  the  August  report,  show  an  increased  yield 
of  oats  over  the  estimates  then  made.  The  average  is  placed  at  41i  bushels 
per  acre.  This  will  make  the  total  for  the  State,  m  round  numbers,  120,- 
000,000  bushels. 

The  yield  of  winler  and  spring  wheat  has  also  been  found  to  be  gpreater 
than  the  August  estimates.  The  average  of  winter  wheat  is  placed  at  20i, 
and  spring  wheat  at  15^.  This  would  sliow  an  output  of  a  little  over  34,000,- 
000  bushels,  on  the  basis  of  the  acreage  reported. 

The  yield  of  barley  is  estimated  at  29  bushels  per  acre,  giving  a  total  of 
4,785,000  bushels. 

Flax  is  rated  11}  bushels  per  acre,  aud  the  estimated  yield  is  about  3,314,- 
370  bushels. 

Irish  potatoes  have  made  an  immense  yield.  The  average  condition  is 
placed  at  108i  per  cent,  and  the  yield  per  acre  159^  bushels.  This  would 
indicate  a  total  output  of  over  28,000,000  bushels.  The  December  crop 
report  is  likely  to  increase  these  figures. 

Of  rye  the  estimated  yield  is  20  bushels  per  acre,  and  the  total  for  the 
State  will  be  about  2,051,000  bushels. 

Buckwheat  is  estimated  at  17i  bushels  per  acre,  but  the  acreage  is  not 
over  22,000. 

The  average  yield  of  tame  hay  is  reported  at  If  tons  per  acre,  which  is  a 
fair  estimate.  This  would  give  a  total  of  about  4,500.000  tons.  There  is  no 
estimate  of  the  output  of  wild  hay,  clover  and  millet.  The  supply  of  forage 
will  be  fair. 

The  condition  of  sorghum  is  placed  at  93  per  cent,  gprapes  103  per  cent,, 
pastures  86i  per  cent,  meadows  90 i  per  cent. 
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FINAL  llEPORT  OF  THE  YEAR,  SHOWING  YIELD  AND  AVERAGE  MARKET  PRICES 

OP  STAPLE  CROPS. 

The  round-up  of  the  season's  products  shows  that  1891  was  the  most  pros- 
perous year  ever  enjoyed  by  the  husbandmen  of  Iowa.  It  was  exceptional 
in  this,  that  nearly  all  the  products  of  the  fields,  orchards,  vineyards,  gar- 
dens and  forests  were  up  to  the  average,  and  some  of  them  largely  in 
excess.  And  it  was  timely  and  providential,  from  the  fact  that  there  was 
great  shortage  in  the  staple  crops  of  the  old  world.  In  feeding  the  nearly 
destitute  millions  of  Europe,  Iowa  will  bear  its  full  share  in  the  months  that 
must  intervene  before  another  harvest  is  garnered. 

Corn.  The  average  yield  of  this  great  staple,  as  tabulated  from  the 
reports  of  over  nine  hundred  correspondents,  is  88  bushels  per  acre.  The 
table  giving  the  average  by  counties  shows  considerable  variation  in  the 
estimated  yield,  affording  a  graphic  illustration  of  the  damaging  effects  of 
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June  floods  in  the  northwest,  the  hail  and  wind  storms  of  July  1st,  anu  the 
eztansive  wind  squall  of  August  9th.  The  lowest  average  reported  is  28 
hushels  per  acre  in  Decatur  county,  which  suffered  heavily  from  hail»  wind  and 
flood.  Some  exceptionally  high  averages  are  reported  to  offset  the  shortage 
in  portions  of  the  State,  as  for  example:  Henry  county,  51  bushels;  Linn, 
49;  Washington  and  Louisa,  48;  Muscatine,  47;  Marion,  46;  Iowa,  Cedar, 
Keokuk  and  Warren,  45.  Thirty-eight  counties  report  an  average  exceed- 
ing 40  bushels  per  acre,  and  only  26  counties  return  a  yield  below  85. 

According  to  Secretary  Shaffer's  estimate  the  acreage  in  corn  this  year 
was  8.816,621.  This  gives  a  total  yield  of  885,081,598  bushels,  exceeding  the 
highest  yield  of  previous  years. 

The  average  market  price  reported,  December  1st,  was  80  cents  per 
bushel.  The  crop  was  therefore  worth  $100,509,479,  when  ready  for  market. 
As  the  bulk  of  the  corn  will  be  fed  at  a  profit  above  the  current  value  when 
cribbed,  or  will  be  held  for  much  better  prices  in  the  coming  months  it  is 
safe  to  estimate  that  Iowa  will,  this  year,  be  made  $125,000,000  richer  by  its 
bountifal  crop  of  corn. 

The  Statistician  of  the  Department  of  Agriculture  estimates  the  area  in 
com  in  Iowa  for  1889  at  8,859,898  acres,  which  is  above  40,000  acres  in 
excess  of  Secretary  Shaffer.  The  Director  of  this  service  has,  therefore,  no 
other  official  guide  in  making  computations  of  crops,  and  these  figures 
must  be  accepted  as  approximately  correct.  It  is  to  be  hoped  that  the 
intelligent  farmers  in  the  Twenty-fourth  General  Assembly,  will  devise 
some  practical  method  of  gathering  reliable  figures  as  to  acreage  in  crops, 
through  the  township  assessors,  as  is  the  practice  in  other  States.  This  is 
respectfully  referred  to  the  members  of  the  incoming  legislature. 

Oats.  The  average  yield  for  the  State  is  40  bushels  per  acre.  This  crop 
shared  to  some  extent  the  weather  conditions  that  affected  the  corn  crop. 
The  growth  of  straw  was  very  heavy  in  nearly  all  parts  of  the  State.  The 
acreage  is  2,895,270,  giving  a  total  yield  of  115,810,800  bushels.  The  average 
market  value  December  1st  was  28  cents,  making  a  total  value  of  $26,686,- 
484.  There  has  been  a  general  appreciation  in  price,  and  it  is  sate  to  esti- 
mate that  the  oats  crop  of  Iowa  will  be  worth  above  $80,000,000  to  the 
producers. 

Wheat.  The  yield  of  winter  wheat  is  averaged  at  20  bushels  per  acre, 
and  spring  wheat,  16  bushels.  The  acreage,  as  given  by  Secretary  Shaffer, 
Lb  2,071,968  acres,  and  averaging  the  yield  at  16  bushels  for  both  winter  and 
spring  wheat,  the  total  is  88,151,488  bushels.  This,  at  an  average  of  78^ 
cents  per  bushel  (a  very  low  estimate),  is  worth  $25,941,089. 

Rye.  The  yield  of  this  cereal,  as  shown  by  the  October  report,  was  20 
bushels  per  acre.  The  area  planted  was  102,570  acres,  giving  a  total  yield 
of  2,051,400  bushels.  The  average  market  price  is  65  cents  per  bushel, 
making  the  total  value  of  the  crop  $1,388,410. 

Barley.  The  average  yield  of  winter  barley  is  placed  at  22i,  and  spring 
barley,  29  bushels  per  acre.  The  estimated  acreage  of  spring  barley  is 
156,161,  and  the  output  of  this  crop  is  about  4,528,669  bushels.  At  current 
market  price  this  crop  is  worth  $1,710,088  to  the  producers. 

Flax.  The  average  yield  of  this  crop  is  placed  at  lOf  bushels  per  acre. 
The  acreage  is  estimated  at  295.689,  giving  a  total  yield  of  8,154,016  bushels. 
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This,  at  the  average  local  price  of  80  cents  per  bushel,  yields  a  total  value 
to  the  producers  of  $2,528,212. 

Buckwheat.  The  average  of  this  crop  is  18  bushels  per  acre.  The  acre- 
age is  estimated  at  about  28,000,  giving  a  yield  of  about  414,000  bushels. 
This  at  66f  cents  per  bushel,  gives  a  total  value  of  $276,000.  Therewas  a 
considel*afole  increase  in  acreage  of  this  crop  over  former  years,  but  the  per' 
centage  of  increase  is  not  reported.  The  output  is  probably  larger  than 
above  given. 

TiMOTHir  Seed.  Average  yield,  If  bushels  per  acre.  We  have  no  means 
at  hand  of  ascertaining  the  actual  or  approximate  acreage  of  this  crop. 
The  average  price  per  bushel  is  reported  to  be  $1.16. 

Clover  Seed.  Aveiage  yield,  If  bushels  per  acre.  Market  price,  $4.10. 
Acreagb  unknown. 

Irish  Pota.toes.  The  average  yield  is  reported  to  be  142  bushels  per 
acre.  The  highest  averages  are  as  follows:  Clayton  and  Crawford,  200 
each;  Delaware,  196;  Keokuk,  193;  Carroll,  195;  Van  Buren,  186,  Tama, 
187;  Humboldt,  185;  Grundy,  185;  Kossuth,  186;  Black  Hawk,  183;  and 
ranging  from  these  figures  down  to  71  per  acre.  The  area  planted  was 
180,425  acres,  giving  an  estimated  total  yield  of  25,620,850  bushels.  The 
average  market  price  December  1st  was  21  cents  per  bushel,  which  makes 
the  total  value  of  the  crop  to  the  producers  $5,380,278. 

Sweet  Potatoes.  Average  yield,  90  bushels  per  acre.  Acreage  about 
2,310.  Total  yield,  207,900.  Average  market  price,  $1.00  per  bushel.  This 
estimate  is  probably  much  too  low. 

Millet  Seed.  Average  yield,  20i  bushels  per  acre.  There  are  no  market 
quotations  reported,  and  the  acreage  is  unknown. 

Broom  Corn.  Average  yield,  li  tons  per  acre.  Acreage,  2,820  acres; 
giving  a  yield  of  3,480  tons.  Average  price,  $77.75  per  ton.  Total  Talue, 
$270,570. 

Hay.  Average  yield,  1|  tons  per  acre.  Secretary  Shaffer's  estimate  of 
the  acreage  of  tame  hay  is  8,349,734  acres;  this  indicates  a  total  yield  of 
5,582,890  tons.  Average  market  price,  $6.25  per  ton.  Total  value  to  pro- 
ducers, $38,497,340.  Of  the  yield  and  acreage  of  prairie  hay  we  have  do 
reliable  data.  Last  year  the  crop  of  prairie  hay  and  Hungarian  forage 
grasses  was  valued  at  $6,000,000.  This  year  that  amount  will  be  considera- 
bly increased. 

Sorghum.  The  yield  of  sorghum  is  estimated  at  99i  gallons  per  acre. 
Area  planted,  about  21,080  acres.  Total  yield,  2,092,485  gallons.  Value  at 
average  of  48|  cents  per  gallon,  $904,718. 

Miscellaneous.  Wool  averages  2H  cents  per  pound.  Milch  cows  aver- 
age $19.65  per  head.  Condition  of  pastures,  85f  per  cent;  meadows,  881  per 
cent. 
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GENERAL  SUMMARY,  1891. 


PRODUCTS. 
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9     207,841,808 


This  summary  gives  the  estimated  market  valae  of  the  staple  prodacts  of 
the  fields,  not  includlDg  fruits,  garden,  vegetables,  etc.  These  products  are 
used,  in  large  part,  as  raw  material  in  the  manufacture  of  beef,  horses, 
pork,  dairy  products,  wool  and  poultry  products,  in  the  sale  of  which  there 
is  a  very  considerable  increment  of  profit  above  relatively  low  market 
values  at  this  time  of  the  year.  The  above  statement  takes  no  account  of 
pasturage,  which  may  be  fairly  estimated  to  be  worth  $75,000,000. 


WEATHERCROP  BULLETINS. 


summaries  of  bulletins  issued  during  the  crop  season  of  1891. 

Bulletin  No.  1. 

CENTAL  STATION,  ) 

Deb  Moines,  Iowa,  April  11, 1891.  J 

Reports  from  all  parts  of  the  State  indicate  that  the  season  is  two  to  three 
weeks  later  than  the  average  of  recent  years. 

March  brought  a  considerable  excess  of  precipitation,  in  form  of  snow 
and  rain,  which,  though  greatly  needed,  made  the  roads  well  nigh  impass- 
able, and  the  fields  were  too  wet  for  plowing  or  seeding  until  about  the  4th 
Inst.  The  rainfall  of  the  present  week  was  about  the  normal  amount  in  the 
central  and  southern  districts.  Being  followed  by  clearing,  warmer  weather 
it  is  beneficial  to  grass  and  fall  grain.  The  frost  is  generally  out  of  the 
ground,  and  seedingVill  now  progress  rapidly,  with  more  favorable  condi- 
tions. 

The  temperature  of  the  week,  at  the  Central  Station,  was  89^  below  nor- 
mal— an  average  deficiency  of  5.5^  per  day.    The  average  deficiency  in  the 
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State  was  about  6.5^  per  day.  Freezing  temperature  was  reached  on  the 
4th,  5th,  6th  and  7th. 

High  east  wind  prevailed  on  the  dth,  reaching  a  maximum  velocity  of  87 
miles  per  hour,  as  recorded  at  the  Central  Station.  This  was  followed  by  a 
thunder-storm  in  the  evening,  and  damage  by  lightning  is  reported  from 
Marshall  county. 

Forage  is  exceedingly  scarce  in  all  parts  of  the  State,  and  farmers  are 
anxiously  awaiting  the  appearance  of  grass  for  their  stock. 

Though  the  season  is  late  the  present  conditions  are  not  unprecedented, 
and  there  is  yet  ample  time  for  seeding  and  securing  a  harvest  of  old-time 
proportions.  The  outlook  is  especially  favorable  for  fall  wheat,  grass  and 
fruit. 

Bulletin  No.  2. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  April  18,  1891.  ) 

The  temperature  of  the  week  was  above  normal  throughout  the  larger 
part  of  the  State.  At  the  Central  Station  there  was  an  excess  of  25  degp*ees 
— about  8i  degrees  per  day.  There  was,  however,  but  little  sunshine  to 
quicken  vegetation,  and  put  the  soil  in  the  best  condition  for  working. 

There  was  an  excess  of  rainfall  in  nearly  all  the  districts  of  the  State, 
except  the  northeast  and  portions  of  the  eastern  central.  At  Keokuk  the 
excess  was  1.71  inch. 

In  general  the  crop  conditions  are  somewhat  improved.  About  80  per 
cent  of  the  seeding  of  small  giain  is  completed,  and  the  early  sown  grain 
is  sprouting.  Winter  wheat  and  rye  are  very  promising.  Grass  is  starting 
well,  and  pastures  will  generally  be  in  condition  for  grazing  within  ten 
days. 

There  was  never  a  better  prospect  for  fruit. 

Bulletin  No.  8. 

CENTRAL  STATION,  ) 

Des  Moines.  Iowa,  April  25, 1891.  f 

The  temperature  of  the  past  week  averaged  8  degrees  daily  above  normal. 
At  the  Central  Station  the  excess  for  the  week  was  55  degrees. 

The  amount  of  rainfall  was  generally  above  the  seasonable  average.  The 
following  counties  report  a  large  excess:  Butler,  2.25  inches;  Bremer,  2.00; 
Allamakee,  2.20;  Scott,  1.63;  Floyd,  1.50;  Lee,  1.46;  Wayne,  1.47;  Benton, 
1.52;  Woodbury,  1.87;  Howard,  1  85;  Black  Hawk,  1.25.  In  the  larger  por- 
tion of  the  State  there  is  no  more  moisture  than  is  needed. 

The  high  temperature,  frequent  showers  and  average  amount  of  sunshine 
have  caused  a  rapid  growth  of  all  vegetation,  and  greatly  improved  the 
crop  outlook.  Winter  wheat,  grass,  and  most  spring  grain  crops  are  looK- 
ing  well.  Seeding  is  practically  completed,  except  in  a  few  counties. 
Plowing  for  corn  is  in  progress,  and  in  a  few  southern  counties  planting  has 
begun. 

The  season  has  been  late,  but  all  the  conditions  are  helping  to  make  np 
lost  time.    Fruit  prospects  continue  very  flattering. 
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Bulletin  No.  4. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  May  2, 1891.  f 

The  average  daily  temperature  of  the  past  week  was  6  degrees  above  nor- 
mal throughout  the  State,  and  there  was  more  than  an  average  amount  of 
sunshine. 

Brisk  and  warm  winds  prevailed  two  days,  drying  the  soil  rapidly,  facili- 
tating farm  work  in  sections  where  it  had  been  previously  delayed  by  sur- 
plus moisture.  In  some  sections  the  drying  process  was  so  rapid  as  to  form 
a  crust  on  the  surface.  Light  frosts  are  reported  but  no  appreciable  damage 
resulted. 

In  the  larger  portion  of  the  State  there  was  no  more  than  a  trace  of  rain- 
fall during  the  week.  The  greatest  measurements  reported  were  in  the 
West  Central  and  South-East  districts,  ranging  from  .01  to  0.40  of  an  inch. 

The  conditions  have  been  highly  favorable  for  farming  operations.  Plow- 
ing for  corn  is  in  progress,  and  a  fine  beginning  has  been  made  in  planting. 
Grass  and  grain  are  doing  well,  and  pasturage  is  further  advanced  than 
usual  at  this  date. 

Fruit  trees  are  in  bloom,  with  excellent  promise  of  a  large  crop.  The 
light  rains  that  came  at  the  close  of  the  week  (Saturday  morning)  were 
timely,  and  quite  well  distributed. 

Bulletin  No.  5. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  May  9,  1891. ) 

The  past  week  was  unseasonably  cold  and  dry.  The  average  daily  tem- 
perature throughout  the  State  was  6^  below  normal.  From  the  morning  of 
the  9d  to  the  8th  there  was  a  prevalence  of  high  barometric  conditions,  and 
every  section  of  the  State  reports  frost  and  ice  on  two  or  three  consecutive 
dates. 

The  damage  to  fruit  and  tender  garden  vegetables  is  confined  almost 
wholly  to  the  central  and  southern  districts,  wherein  the  growth  was  most 
advanced.  As  usual  the  blighting  effects  of  frosts  are  most  apparent  on 
bottom  lands.  Within  the  southern  districts  it  is  probable  that  the  loss  of 
fruit  by  freezing  will  amount  to  10  to  15  per  cent.  In  the  Central  and 
Northern  districts  it  will  range  from  5  to  10  per  cent.  But  allowing  the  full  ex- 
tent of  damage,  with  favoring  conditions  in  the  future,  Iowa  will  this  year 
produce  an  unprecedented  crop  of  fruit. 

There  was  an  average  deficiency  of  about  an  inch  in  the  seasonable  rain- 
fall. This  with  the  low  temperature  temporarily  checked  the  heretofore 
rapid  growth  of  vegetation,  but  no  permanent  injury  has  yet  resulted  to  any 
field  crop.  Considerable  progress  has  been  made  in  corn  planting,  and  the 
bulk  of  it  will  be  completed  before  the  15th.  Early  planted  com  is  well 
sprouted. 

Bulletin  No.  8. 

CENTRAL  STATION.  ) 

Des  Moines,  Iowa,  May  16,  1891.  j 

The  average  temperature  of  the  past  week  was  about  normal,  the  first 
half  being  below  and  the  last  half   above.    On  the  morning  of  the  11th 
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there  was  m  general  frost,  with  ice  on  low  ground.  The  damage  reported  is 
slight;  tender  garden  plants  and  early  strawberries  suffering  most  injary. 
The  prospect  for  fruit  is  yet  very  promising. 

The  average  rainfall  for  the  State  was  far  below  normal,  the  quantity 
reported  in  the  northern  and  central  districts  being  very  light.  The  southern 
districts  were  quite  copiously  watered  on  Sunday.  And  the  Missouri  valley 
was  favored  by  showers  on  Friday  evening,  the  extent  of  which  the  reports 
do  not  indicate. 

The  lack  of  a  seasonable  quantity  of  rain  is  being  seriously  felt  in  nearly 
all  sections  of  the  State,  and  there  will  be  a  material  damage  to  the  hay  and 
small  grain  crops  if  the  prevailing  drought  is  not  broken  within  the  coming 
two  weeks. 

Corn  planting  is  practically  completed  in  all  parts  of  the  State,  except  in 
localities  where  plowing  was  delayed  by  exclusive  moisture  in  the  early 
spring.  The  seed  has  germinated  in  good  time,  and  in  many  fields  the  work 
of  cultivation  is  begun. 

Bulletin  No.  7. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  May  23,  1891.  f 

The  daily  average  temperature  of  the  week  was  about  3  degrees  below 
normal.    About  an  average  amount  of  sunshine  prevailed. 

The  drought  is  broken  by  copious  rains  which  fell  on  the  20th,  21st,  and 
22d,  and  the  languishing  crops  have  been  revived  and  greatly  benefited. 
In  more  than  half  the  State  the  measurement  was  two  to  three  inches,  the 
southern  and  central  districts  receiving  the  larger  amount.  Reports  from  a 
few  northern  localities  mailed  on  the  21st,  indicate  that  the  heavy  rainfall  of 
that  date  did  not  extend  to  all  parts  of  the  State.  But  every  section  has 
been  benefited  to  some  extent,  and  three-fourths  of  the  State  has  been 
abundantly  watered. 

The  crop  outlook  is  gpreatly  improved.  Corn  planting  is  practically  com- 
pleted; the  early  planted  shows  a  good  stand  and  color,  except  in  localities 
where  it  is  damaged  by  cut  and  wire  worms. 

The  fruit  prospect  is  generally  very  good. 

Bulletin  No.  8. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  May  30,  1891.  f 

The  average  daily  temperature  of  the  week  was  ^  below  normal.  Light 
frosts  are  reported  on  three  mornings  in  all  districts  of  the  State,  but  the 
damage  is  inconsiderable. 

The  rainfall  was  very  light,  and  not  well  distributed,  the  bulk  of  it  fall- 
ing in  scattered  localities  in  the  central  and  southern  districts.  Cass  county 
reports  1  88  inch.  Harrison,  0.75;  Crawford,  0.87;  Pottawattamie,  1.20 
and  Mahaska,  1.00. 

A  special  dispatch  received  to-day  (May  80th),  from  Observer  Moses 
Simon,  of  Carroll,  reports  2.50  inches  of  rain  between  1:00  and  7:00  A.  m., 
this  date.  And  Sioux  City  reports  0.72  this  morning.  This  indicates  good 
prospect  of  a  distribution  of  moisture  in  the  section  where  it  is  most  needed. 

The  general  weather  conditions,  as  affecting  crops  during  the  month  of 
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May,  1891,  will  compare  very  favorably  with  May,  1890.  The  average  tem- 
perature was  about  the  same  and  the  average  rainfall  somewhat  greater 
than  last  year.  On  the  whole  the  crop  outlook  is  more  promising  than  at 
the  corresponding  date  in  1890. 

There  will  be  considerable  replanting  of  com  made  necessary  by  the 
depredations  of  the  cut-worm;  but  the  season  of  that  destroyer  is  about  at 
an  end,  and  there  is  yet  ample  time  to  remedy  a  large  portion  of  the  dam- 
age wrought. 

In  the  central  and  southern  districts  where  the  rainfall  was  heaviest,  the 
prospect  is  good  for  small  g^ain  and  grass.  Winter  wheat  is  doing  well, 
except  in  Des  Moines  and  Louisa  counties,  where  the  Hessian  fly  has  been 
quite  destructive. 

Bulletin  No.  9. 

CENTRAL  STATION.  ) 

Des  Moines,  Iowa,  June  6,  1891.  ) 

The  temperature  of  the  past  week  averaged  about  normal,  the  excess  of 
the  early  part  being  overbalanced  by  the  deficiency  of  the  last  two  days. 
The  amount  of  sunshine  was  below  normal. 

The  rainfall  has  been  ample  in  all  parts  of  the  State,  and  excessive  in 
many  localities.  The  west,  central  and  northwest  districts  report  the 
heaviest  precipitation. 

The  crop  outlook  is  greatly  improved.  Com  has  made  a  fine  start,  and  is 
generally  in  better  condition  than  at  corresponding  date  last  year.  A  por- 
tion of  the  damage  by  cut-worms  has  been  repaired  by  replanting.  Fruit 
prospects  continue  very  good. 

Stock  is  generally  healthy;  but  in  Pottawattamie  county  a  new  form  of 
disease  is  reported  among  horses;  said  to  resemble  distemper,  but  more 
virulent. 

Bulletin  No.  10. 

CENTRAL  STATION,         { 
.  Des  Moines,  Iowa,  •June  18,  1891.  ) 

The  past  week  was  unseasonably  cool  and  cloudy.  The  average  daily  de- 
ficiency of  temperature  was  about  six  degrees  and  at  the  Central  Station  the 
cloudiness  was  80  per  cent.  There  was,  however,  no  frost  and  no  bad  effects 
are  noted  except  checking  the  gprowth  of  corn. 

The  amount  of  rainfall  was  quite  variable,  but  all  portions  of  the  State 
received  a  sufficiency  of  moisture  for  present  necessities,  and  in  some  local- 
ities there  was  considerable  excess.  The  heaviest  measurements  are  reported 
from  the  S.  C.  S.  E.  and  Central  districts. 

All  crops  are  doing  fairly  well,  and  considerable  improvement  is  noted  in 
the  condition  of  grass  and  small  grain  in  the  northern  districts  where  the 
May  drought  was  most  severe.  In  the  southern  counties  fall  wheat  and  oats 
have  made  an  excessive  growth  of  straw,  which  is  the  only  visible  danger  to 
those  cereals. 
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Bulletin  No.  11. 


CENTRAL  STATION. 
Des  Moines,  Iowa,  June  20,  1891 


.! 


Warm,  gprowing  weather,  with  an  average  amount  of  sunshine,  prevailed 
the  first  half  of  the  past  week.  The  last  half  was  cloudy,  rainy  and  cooler. 
The  daily  average  temperature  of  the  week  was  about  1  degree  above  the 
normal. 

The  average  rainfall  in  the  State  was  excessive.  It  is  safe  to  say  the 
drought  is  quite  effectively  broken,  and  it  is  an  agreeable  break  of  the  mono- 
tony of  complaint  to  hear  of  too  much  moisture.  All  sections  of  the  State 
have  had  an  abundance,  and  in  many  counties  the  precipitation  of  the  week 
will  go  far  toward  making  up  the  normal  amount  for  the  year.  Following 
are  some  of  the  heavier  measurements  reported:  Buena  Vista,  6.66  inches; 
Wright,  4.20;  Washington,  4.82;  Cass,  4.66;  Carroll.  3.25;  Cherokee,  3.38; 
Ida,  very  heavy,  (estimated  16  inches(?)  and  very  destructive  to  railroad 
property,  crops  and  bridges);  Adams,  2.95;  Hancock  (Stilson),  8.50;  Madi- 
son, 3.48;  Fayette,  8.18;  Benton,  2.77;  Des  Moines,  2.45;  Polk,  2.60;  Audu- 
bon, 2.80;  Pottawattamie,  2.80. 

These  iigures  illustrate  the  quite  general  down  pour.  The  northern 
counties,  wherein  the  drought  had  been  most  severe,  appear  to  have  had 
the  heaviest  rainfall. 

The  general  effect  on  crops,  in  the  State  at  large,  will  be  very  beneficial, 
if  it  is  succeeded  by  favorable  weather  for  cultivating  corn,  and  the  ripen- 
ing of  grain.  But  the  heavy  storms  wrought  considerable  damage  in  many 
localities,  by  washing  out  corn  and  flooding  crops  on  bottom  lands.  In 
many  sections,  in  the  southern  districts,  small  grain  crops  show  a  tendency 
to  lodge,  and  it  is  probable  there  will  be  considerable  loss  from  that  cause. 
Clear  weather  and  sunshine  however,  may  largely  remedy  that  trouble.  On 
the  whole,  the  crop  outlook  is  good. 

Bulletin  No.  12. 

CENTRAL  STATION,         ) 
Des  Moines,  Iowa,  June  27,  1891.  j 

The  average  daily  temperature  of  the  past  week  was  about  two  degrees 
above  normal,  with  an  average  amount  of  sunshine. 

The  rainfall  was  very  light  in  the  eastern  and  averaged  about  normal  in 
the  northern  central,  central  and  southern  central  districts.  On  the  night 
of  the  28d  and  on  the  24th,  the  northwestern  district  was  swept  by  a  storm 
of  almost  unprecedented  severity  and  extent.  It  was  accompanied  by  wind 
squalls  of  sufficient  force  in  some  localities  to  unroof  buildings  and  level  the 
more  frail  wooden  structures.  No  reliable  measurements  are  yet  received 
of  the  amount  of  rainfall,  but  it  was  sufficiently  heavy  to  cause  very  destruc- 
tive floods  along  all  the  streams  in  a  territory  covering  the  area  of  nine 
counties.  The  total  loss  of  property  cannot  yet  be  estimated,  but  the  ag- 
gregate will  probably  not  fall  short  of  a  million  dollars,  and  is  more  likely 
to  exceed  that  sum. 

The  effect  of  the  storm  extended  across  the  State  along  the  Missouri  slope 
in  the  form  of  excessive  rainfall,  but  the  damaging  results  were  confined 
almost  wholly  to  the  northwestern  counties. 
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(n  the  larger  portion  of  the  State  crop  prospects  are  good.  Corn  is  gen- 
erally doing  well,  attaining  very  nearly  an  average  condition.  Wheat  har- 
vest has  begun  in  a  few  localities.  Oats  are  too  heavy  in  all  the  southern 
and  central  districts,  and  some  damage  by  lodging  and  rust  is  reported. 
The  hay  crop  will  be  larger  than  previous  reports  indicated. 

Bulletin  No.  13. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  July  8,  1891.  ) 

Temperature  and  sunshine  during  the  past  week  were  slightly  below 
normal. 

Rainfall  was  ample  in  all  parts  of  the  State,  and  excessive  in  mauy  locali- 
ties, as  th^  reports  will  show.  On  the  afternoon  of  the  1st  inst.,  a  heavy 
storm,  or  series  of  storms,  with  accompaniment  of  wind  squalls,  hail,  exces- 
sive rain  and  lightning,  formed  somewhere  in  Chorokee  or  O'Brien,  and 
swept  diagonally  across  the  State  to  Decatur  county.  Reports  of  heavy 
damage  wrought  thereby  come  from  stations  in  Buena  Vista,  Carroll,  Audu- 
bon, Guthrie,  Adair,  Union,  Clarke  and  Decatur  counties.  Hail  stones  of 
marvelous  size  and  gpreat  quantities,  fell  in  strips  of  from  two  to  six  miles  in 
width,  along  this  pathway  of  disturbance,  about  two  hundred  miles  in 
length.  The  heaviest  damage  appears  to  have  been  done  in  Audubou,  Adair 
and  Decatur  counties.  Within  a  strip  five  miles  in  width,  the  destruction 
of  all  growing  crops  was  well  nigh  total,  and  numbers  of  horses  were  killed 
or  ruined  by  being  driven  into  wire  fences. 

In  general  the  crop  conditions  are  very  favorable.  Haying  is  progressing 
in  all  parts,  and  the  yield  is  good.  The  harvest  of  winter  wheat  and  rye 
has  begun  in  the  southern  counties,  and  in  many  localities  the  grain  is  all 
in  shock.    The  oat  crop  bids  fair  to  be  the  heaviest  ever  grown  in  the  State. 

Bulletin  No.  14. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  July  11,  1891.  j 

The  daily  average  temperature  of  the  past  week  was  about  8^  below  nor- 
mal throughout  the  larger  part  of  the  State.  Davenport  is  the  only  station 
reporting  an  excess.  It  was  the  coolest  July  week  recorded  in  the  past 
twenty  years.  The  low  temperature  was  very  favorable  to  small  grain, 
checking  the  tendency  to  rust  and  blight,  which  had  already  caused  much 
damage  in  many  localities. 

The  rainfall  has  been  excessive  in  the  larger  part  of  the  State,  especially 
in  the  East  Central  and  Northeast  districts.  This,  with  the  previous  satu- 
ration of  the  soil,  has  been  unfavorable  to  most  crops;  and  a  very  consider- 
able amount  of  hay  has  been  damaged  after  cutting. 

Winter  wheat  and  rye  are  in  shock  in  southern  districts,  and  the  quality 
is  good.  Haying  is  in  progress  in  all  sections,  with  promise  of  a  full  aver- 
age yield.  Oats  rank  in  growth,  and  the  yield  will  be  reduced  considerably 
by  rust  and  lodging.  Corn  has  made  a  vigorous  struggle  for  existence,  and 
with  favoring  weather  in  the  future  may  yet  recover  a  good  portion  of  its 
lost  estate. 
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Bulletin  No.  15. 

CENTRAL  STATION,  ) 

De8  Moines,  Iowa,  July  18,  1891.  f 

The  daily  average  temperature  of  the  past  week  was  about  5  degrees  below 
normal  throughout  the  State,  with  an  average  amount  of  sunshine,  making 
favorable  conditions  for  haying  and  harvesting. 

The  amount  of  rainfall  was  generally  below  the  seasonable  average,  but 
it  was  ample  for  all  present  needs.  On  Monday  a  severe  wind  storm  wrought 
some  damage  in  a  few  localities  in  the  eastern  districts. 

Harvest  of  spring  gr&in  is  in  progress  in  the  southern  half  of  the  State, 
and  in  the  northern  districts  the  early  seeded  fields  are  ready  to  cut.  The 
hay  crop  is  mostly  secured,  and  is  generally  better  than  was  expected. 

Corn  is  doing  fairly  well,  but  warmer  weather  is  needed  to  make  an  average 
crop.    Potatoes  and  flax  are  very  promising. 

DESTRUCTIVE  INSECTS. 

Numerous  crop  reports  have  referred  to  certain  unknown  insects  infest- 
ing wheat  fields,  and  two  correspondents  (Geo.  Valet,  of  Muscatine,  and  O. 
G.  Van  Winkle,  of  Burlington,)  sent  specimens  of  the  pests.  These  were 
forwarded  to  Prof.  Herbert  Osborn,  entomologist  of  the  Agricultural  College, 
who  reports  as  follows:  '*The  insects  sent  by  your  observers  are  the  Wheta 
Aphis  {siphonopkora  avenas.)  This  has  been  quite  abundant  in  some  parts 
of  the  State  this  season  and  has  caused  considerable  damage,  but  fortunately 
the  parasites  have  multiplied  in  gpreat  numbers  so  that  in  every  set  of  speci- 
mens sent  me  all,  or  nearly  all  the  aphides  have  been  destroyed  by  the 
parasites,  and  I  learn  from  some  correspondents  that  their  fields  have  been 
practically  freed  from  the  pests  in  this  way.  I  believe  therefore  there  is  no 
need  for  special  alarm  about  the  pests  in  this  State.'' 

Bulletin  No.  16. 

CENTRAL  STATION.  ) 

Des  Moines,  Iowa,  July  25,  1891.  \ 

The  past  week  has  been  cool,  the  daily  average  temperature  being  about 
6^  below  normal,  and  in  portions  of  the  State  the  amount  of  sunshine 
was  deficient. 

The  amount  of  rainfall  was  largely  in  excess  of  the  seasonal  average  in  all 
parts  of  the  State,  except  portions  of  the  S.  E.  and  E.  C.  districts.  The 
electric  storm  on  the  night  of  the  21st  and  morning  of  22d  was  accompanied 
by  high  wind  in  many  localities  and  considerable  damage  is  reported  by 
lightning  and  floods  and  the  leveling  of  growing  crops.  The  harvest  was 
delayed  but  no  irreparable  damage  has  been  done. 

In  the  southern  and  central  districts  spring  grain  is  mostly  harvested  and 
threshing  has  begun.  In  the  northern  districts  harvesting  is  in  progress. 
Making  due  allowance  for  damage  by  rust,  lodging  and  insects,  with  favor- 
ing conditions  for  securing  the  crops,  the  State  will  this  year  produce  at 
least  an  average  amount  of  hay,  oats,  barley,  flax,  wheat,  and  potatoes* 
Pasturage  is  unusually  good.  Corn  is  late,  and  to  make  an  average  crop 
must  have  warm  weather  throughout  August  and  the  larger  part  of  Sep- 
tember. 
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Bulletin  No.  17. 

CENTRAL  STATION,         ) 
Des  Moines,  Iowa,  August  1,  1891.  f 

The  daily  average  temperature  of  the  week  was  about  6^  below  normal. 
This  closes  the  record  for  the  month,  making  it  the  coolest  July,  with  one 
exception,  since  1879.  The  following  table  gives,  as  a  basis  of  comparison, 
the  mean  temperature  and  total  precipitation  for  the  month  of  July,  at  Des 
Moines,  for  the  years  from  1879  to  1891,  inclusive: 
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The  rainfall  during  the  week  was  much  below  the  seasonable  average;  but 
a  few  localities  report  an  excess.  There  was  a  deficiency  in  sunshine,  but 
generally  the  weather  was  very  favorable  for  harvesting  and  threshing  ope- 
rations, which  are  in  progress  in  all  parts  of  the  State.  Corn  shows  a  healthy 
color  and  is  doing  as  well  as  could  be  expected.  Threshers  report  a  handsome 
yield  of  small  grain.  The  hay  crop  is  heavy,  and  the  prospect  is  flattering 
for  flax  and  potatoes. 

Bulletin  No.  18. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  August  8, 1891.  \ 

The  daily  average  temperature  of  the  past  week  was  about  one  degree 
below  normal,  the  excess  during  the  last  three  days  about  balancing  the 
deficiency  of  the  preceding  days.  There  has  been  a  full  average  amount  of 
sanshine. 

The  rainfall  has  been  ample,  though  generally  below  the  seasonal  average, 
except  in  portions  of  the  S.  W.  district  and  a  few  other  localities,  which 
report  quite  heavy  showers. 

The  weather  has  been  generally  very  favorable  for  harvest  work  and 
threshing,  and  the  small  grain  crops  are  mostly  secured  in  all  portions  of 
the  State.  Reports  of  threshers  are  very  flattering,  and  there  is  a  probability 
that  the  round-up  of  the  year  will  show  a  considerable  increase  in  the  yield 
per  acre  of  oats  and  wheat  over  the  averages  of  the  regular  August  report. 

Corn  has  made  fine  progress  during  the  week,  and  the  outlook  for^that 
crop  is  decidedly  improved  since  August  1st.  Five  or  six  weeks  of  favorable 
weather  will  insure  a  handsome  yield  of  that  staple. 
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A  number  of  fatal  cases  of  "black  tongas''  are  reported  among^the  cattle 
near  McCausIand,  Scott  county. 


SUMMARY  OF  AUGUST  CROP  REPORT. 


Following  are  the  averages  for  the  State  of  the  several  crops,  based  on  the 
estimates  of  about  1,000  correspondents,  tabulated  August  1,  1891: 
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<3orn 

Broom  corn 

Sorghum 

Flax 

Buckwheat 
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Pastures 

Irish  potatoes . 
8  wee  I  potatoes 

Apples , 
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02 
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95 
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Winter  wheat . 
Spring  wheat . 
Winter  barley. 
Spring  barley., 

Winter  rye 

Rprlngrye 

Oats 

Hay,  tons 
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Bulletin  No.  19. 

CENTRAL  STATION.  } 

De8  Moines,  Iowa,  August  15, 1891.  s 

The  daily  average  temperature  throughout  the  State  was  from  one  to  two 
degrees  above  noimal,  the  first  half  of  the  week  being  considerably  warmer 
than  the  latter  half.  Sunshine  was  quite  variable,  but  generally  about  an 
average  obtained. 

The  amount  of  rainfall  was  in  excess  of  the  seasonal  average,  but  it  was 
not  well  distributed.  Following  are  some  of  the  heavier  measurements  re- 
ported: Henry,  3  80;  Louisa,  3.50;  Davis,  4  87;  Black  Hawk,  8.25;  O'Brien. 
2.91;  Muacatine,  2.49;  Wright.  2.20;  Linn,  2.70;  Hancock,  2.00;  Iowa,  3.80; 
Hamilton,  2.12;  Wayne,  2.96;  Palo  Alto,  1.96;  Johnson.  1.95;  Jones,  1.94. 

On  the  9th  a  heavy  wind  and  rain  storm,  originating  in  Ringgold  or 
Decatur  county,  swept  through  the  south  central  and  southeast  districts  to 
the  Mississippi  river  and  beyond,  the  general  direction  being  a  little  north 
of  east.  The  width  of  the  belt  of  disturbance  at  its  inception  was  fifteeQ  to 
twenty  miles;  and  it  was  fully  fifty  miles  wide  when  it  reached  the  river. 
It  was  a  wind-squall  of  unprecedented  force  (not  a  tornado  or  "cyclone." 
as  reported)  and  the  damage  to  growing  crops,  stacks  and  shocks  of  grain 
and  hay,  buildings  and  fruit  was  very  heavy  in  the  aggpregate,  though  the 
first  reports  were  probably  exaggerated. 

On  the  18th  a  belt  of  hail  passed  through  O'Brien  and  Decatur  counties, 
causing  heavy  damage,  estimated  by  one  observer  at  a  half  million  dollars. 

On  the  whole  the  week  has  been  favorable  to  corn,  which  is  making  satis- 
factory progress  toward  maturity.  In  many  sections  it  has  attained  a 
phenomenal  size,  and  with  favorable  conditions  a  fair  crop  will  be  secured. 
In  some  localities  grain  in  stacks  and  shocks  has  been  sprouted  by  excess  of 
moisture. 
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Bulletin  No.  20. 

CENTRAL  STATION.  ) 

Des  Moines,  Iowa,  August  22, 1891.  ) 

The  daily  average  temperature  has  been  about  8^  above  normal,  the  week 
ending  with  a  cool  wave  verging  close  lo  the  frost  line.  A  large  percentage 
of  cloudiness  reduced  the  amount  of  sunshine  below  normal.  • 

Precipitation  was  largely  in  excess  in  the  greater  paVt  of  the  State,  result- 
ing in  damage  to  grain  in  shocks  and  stacks.  In  some  sections  the  loss 
from  this  cause  will  be  seriously  felt,  and  the  experience  this  year  gives  an- 
other instance  of  the  danger  attending  the  general  method  of  waiting  to 
thresh  from  the  shock.  Those  who  have  their  grain  securely  housed  or 
sheltered  are  in  luck. 

Oorn  has  made  rapid  gp:owth,  and  a  month  of  favorable  weather  will 
mature  the  greater  part  of  the  crop.  The  pasturage  of  the  State  is  as 
abundant  and  as  green  as  in  June,  and  potatoes  will  yield  immensely.  De- 
spite all  drawbacks  of  heavy  storms  and  incidental  local  damage,  the  season 
will  bring  abundant  rewards  to  the  producers  of  food. 

Bulletin  No.  21. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  August  29, 1891.  j 

This  has  been  the  coldest  August  week  experienced  in  Iowa  within  the 
past  twenty  years,  the  average  daily  deficiency  in  temperature  being  about 
t«n  degrees.  Light  frosts  are  reported  as  occurring  in  every  district  of  the 
State  on  the  23d  and  24th  inst.,  and  at  numerous  points  on  the  22dand  28th. 
The  amount  of  sunshine  was  generally  below  normal. 

Very  light  precipitation  is  reported  for  all  parts  of  the  State,  but  the 
amount  is  sufficient,  and  in  some  localities  the  prevalent  humidity  and  cloudi- 
ness caused  damage  to  grain  in  shocks  and  stacks. 

There  has  been  no  material  damage  by  frosts,  only  the  tenderest  vegeta- 
tion being  injured  in  exposed  localities.  But  the  weather  has  been  unfavor- 
able for  maturing  corn,  about  thirty  per  cent  of  which  is  too  far  behind  to 
ripen  under  normal  weather  conditions  in  the  coming  month.  Two  to  three, 
weeks  of  favorable  weather  will  place  the  bulk  of  the  crop  beyond  danger 
Potatoes  are  generally  doing  well,  but  a  tendency  to  rot  has  been  caused  by 
excessive  moisture  in  a  few  places. 

Bulletin  No.  22. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  Septembers,  1891.  ) 

The  past  week  was  cool  and  dry,  the  average  daily  temperature  being  6 
degrees  below  normal.  A  cool  wave  brought  the  temperature  down  very 
close  to  the  danger  line  on  the  morninsrs  of  the  3d  and  4th.  Frosts  are  reported 
from  every  district  in  the  State,  but  the  damage  is  light.  The  amount  of 
rainfall  was  generally  below  the  seasonal  average,  but  there  is  little  lack  of 
moisture  in  any  part  of  the  State. 

The  week  has  been  favorable  for  threshing  and  fall  plowing.  There  will 
be  a  considerable  increase  in  the  acreage  of  fall  wheat  and  rye. 
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Corn  has  made  slow  progress,  and  at  least  two  weeks  of  favorable  weather 
is  needed  to  place  the  bulk  of  the  crop  beyond  danger  from  heavy  frosts. 
About  one- third  of  the  crop  will  require  nearly  a  month  to  ripen,  and  the 
present  prospect  is  that  there  will  be  more  than  the  usual  quantity  of  soft 
corn  in  the  Stale  this  year.  If  cut  before  killing  frost  the  belated  fields  will 
make  good  forage,  but  will  not  possess  much  fattening  value. 
'  All  other  crops  are  very  good,  and  only  an  average  corn  crop  is  needed 
to  make  it  a  season  of  unprecedented  productiveness. 

Bulletin  No.  23. 

CENTRAL  STATION,  ) 

Des  Moines,  Iowa,  September  12, 1871.  S 

The  daily  average  temperature  of  the  week  was  three  degrees  below  nor- 
mal. There  was  an  excess  of  sunshine,  and  the  warm  days  counterbalanced 
the  effects  of  the  cool  nights,  making  it  a  generally  favorable  week  for 
maturing  the  crops. 

The  rainfall  was  generally  deficient,  large  portions  of  the  State  reporting 
no  precipitation  up  to  Friday.  There  was,  however,  a  slight  excess  of  pre- 
cipitation reported  on  the  7th  and  8th  in  a  number  of  counties  in  the  North- 
ern Central  and  Central  districts.  The  rain  on  Friday  night  was  quite 
general,  but  not  heavy. 

Corn  has  made  fair  progress,  and  its  present  situation  in  the  State  at 
large  may  be  stated  as  follows:  About  one  third  of  the  crop  is  sufficiently 
matured  to  cut  and  shock,  or  substantially  safe  from  serious  harm  by  frost. 
Eight  to  ten  days  of  good  ripening  weather  would  place  two  thirds  of  it 
beyond  danger.  The  remaining  third  needs  all  of  September  and  a  little 
of  October  to  get  through  in  good  shape.  The  present  outlook  does  not 
warrant  the  expectation  of  securing  more  than  70  per  cent  of  sound,  mer- 
chantable corn,  though  the  belated  fields  would  yield  much  valuable  feed 
for  stock  if  cut  and  shocked  before  freezing  weather. 

Other  crops  are  doing  well.  Plowing  and  wheat  sowing  are  in  progress. 
The  potato  harvest  is  begun  in  some  localities,  with  heavy  yield. 

To  Observers:  Please  make  a  careful  study  of  the  corn  situation,  and 
report  next  week  the  proportion  of  the  crop  that  is  safe,  and  how  much 
time  is  needed  by  the  balance. 

Bulletin  No.  24. 

CENTRAL  STATION,  > 

Des  Moines,  Iowa,  September  19, 1891.  J 

The  daily  average  temperature  of  the  past  week  was  over  nine  degrees 
above  the  normal,  making  it  the  hottest  seven  days  ever  recorded  in  this 
latitude  in  the  second  decade  of  September.  There  was  a  full  week  of  un- 
obscured  sunshine. 

It  was  a  golden  diadem,  crowning  a  most  beautiful  season!  There  was 
no  rain  by  day,  nor  chill  by  night,  and  in  the  drying  winds  the  rustle  of  the 
com  blades  was  like  an  anthem  of  rejoicing. 

In  the  State  at  large  fully  three  fourths  of  the  corn  is  practically  secure, 
and  more  than  the  usual  proportion  of  the  crop  is  being  cut  and  shocked. 
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About  25  per  cent  is  yet  more  or  less  immature,  needing  from  one  to  two 
weeks  to  fully  ripen. 

There  is  a  large  per  cent  of  unripe  corn  in  the  districts  wherein  there  was 
the  greater  excess  of  moisture  in  July  and  August. 

The  present  prospect  is  that  the  State,  as  a  whole,  will  produce  85  per 
cent  of  a  full  crop  of  sound  corn. 

Rain  is  needed  for  pastures  and  to  facilitate  plowing. 

Bulletin  No.  25. 

CENTRAL  STATION.  ) 

Des  Moines,  Iowa,  September  26,  1891.  f 

The  daily  average  temperature  of  the  past  seven  days  was  about  15^  above 
the  normal,  and  with  one  exception  it  was  the  hottest  week  of  the  year. 
For  the  last  decade  of  September  it  was  wholly  unprecedented  in  this  State. 
The  amount  of  sunshine  was  much  above  the  average,  and  the  precipitation 
was  generally  very  light,  a  few  localities  reporting  a  tine  shower  on  the  24th. 
The  prevalent  droughty  conditions  have  materially  affected  the  pasturage, 
shortened  the  supply  of  stock  water,  and  retarded  plowing  and  seeding  of 
fall  grain. 

The  com  crop  is  practically  secure,  and  not  more  than  the  usual  propor- 
tion will  be  soft  or  chaffy.  The  total  yield  will  be  beyond  the  most  sanguine 
estimates  made  a  month  ago.  The  acreage  in  Iowa  has  undoubtedly  been 
over-estimated;  and  of  the  amount  actually  planted  there  has  been  a  re- 
duction of  five  to  ten  per  cent  occasioned  by  flooding,  hail  and  wind  storms, 
depredations  of  cut-worms,  etc.  But  making  due  allowance  for  all  these 
drawbacks,  this  State  will  probably  produce  300,000,000  bushels  of  sound 
corn  this  year.  As  nearly  all  other  crops  have  been  exceptionally  heavy, 
the  year  of  grace,  1891,  will  score  a  record  as  the  most  bountiful  all-around 
crop  season  ever  known  in  the  history  of  this  State. 

The  yield  of  oats  will  probably  exceed  120,000,000  bushels,  and  the  State 
will  produce  fully  20,000,000  bushels  of  potatoes. 

An  increased  acreage  of  winter  grain  will  be  sown  if  the  drought  is 
broken  within  a  week. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS  AT 

ALTA,  BUENA  VISTA  COUNTY. 


BY  H.  H.  PETEECSON,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

ALTA,  BUENA  VISTA  COUNTY. 


BY  DAVID  E.  HADDEN,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS,  AT 

AMANA,  IOWA  COUNTY. 


BY  CONRAD  SCHADT,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF  METEOROLOGICAL   OBSERVATIONS  AT 

ATLANTIC.  CASS  COUNTY. 


BY  J.   W.  LOVE,    VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OP  THE 


ANNUAL  SUMMARY   OP  METEOROLO(;ICAL    OBSERVATIONS  AT 
BANCEOPT.  KOSSUTH  COUNTY. 


,  KKNFREW,  VOLUNTABT  OBSERVER. 


pBceeuBB. 

TaUPaRATOKB. 

1 

If 

1" 

2j 

11 

1 

1 
a 

s 

B 

i 

1 
3 

B;l 

II 

1 

1 
1 

2M 

3.48 
2.28 
*^ 
,57 
l.BS 

1:! 

■f  ■ 

■"3".( 

86^ 

W 

November. 

December 



-T 

'i'i 

70.8 

il 

74.7 

S.8 

'  e'.i 

28,18 

i!.ie 

ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS.   AT 
BELLE  PLAINE.  BENTON  COUNTY. 


.  VANDYKE,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS  AT 

BLAKEVILLE,  BLACK  HAWK  COUNTY. 


BY  JAS.   RODOERS,   YOLUNTAKY  OBSERYBR. 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS    AT 

BONAPARTE,  VAN  BUREN  COUNTY. 


BY  HON.   B.  R.   VALE,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

CARROLL,  CARROLL  COUNTY. 


BY  MOSES  SIMON,   VOLUNTART  OBSBBYEB. 
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ANNUAL   SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS   AT 

CEDAR  FALLS.  BLACK  HAWK  COUNTY. 


PROF.  A.  C.  PAGE,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF   METEOROLOGICAL  OBSERVATIONS  AT 

CEDAR  RAPIDS,  LINN  COUNTY. 


BY  H.  D.   OLDS,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

CLARINDA.  PAGE  COUNTY. 


BY  A.   S.   VAN  8ANDT,   VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

CHARLES  CITY,  FLOYD  COUNTY. 


BY  J.  W.  SMITH,  VOLUNTARY  OBSEBVKR. 
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ANNUAL   SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

CLINTON,  CLINTON   COUNTY. 


BY  LUKE  ROBERTS,   VOLUNTARY    OBSBRVBR. 
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AHNUAL  SUMMARY   OF  METEOROLOGICAL   OBSERVATIONS  AT 
COLLEGE  SPRINGS.  PAGE  COUNTY. 

BY  A.  A.  BERRT,  VOLUNTARY  OB8EHVEB. 
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ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS   AT 
DELAWAEtE,  DELAWARE  COUNTY. 


BY  WM.  BALL,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

CRESCO,  HOWARD  COUNTY. 


BT  OBEGORY  MABSHALL,   VOLUNTART  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS  AT 

DAVENPORT,  SCOTT  COUNTY. 


BY  F.  J.    WALTZ,  VOLUNTARY    OBSERVER. 
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ANNUAL   SUMMARY  OF  METEOROLOUICAi,  OBSERVATIONS  AT 
DE8  MOINES,  POLK  COUNTY. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 
DUBUQUE,  DUBUQUE  COUNTY. 

BT  a.  C.  EHERr,  VOLDNTABT  OBaERVEB. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

EAGLE  GROVE,  WRIGHT  COUNTY. 


BY  C.   A.   8CHAFFTER,   VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY   OF   METEOROLOGICAL  OBSERVATIONS  AT 

FAYETTE.  FAYETIE  COUNTY. 


BY  R.  J.  LATIMER,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 

FAIRFIELD.  JEFFERSON  COUNTY. 


BY  DR.  J.  FRED  CLARKE,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY    OF   METEOROLOGICAL   OBSERVATIONS  AT 

FT.  MADISON,  LEE  COUNTY. 


BY  MISS  L.  A.  M'CREADY,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 

GLENWOOD,  MILLS  COUNTY. 


BY  SETH  DEAN,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF   METEOROLOGICAL   OBSERVATIONS   AT 

GRAND  MEADOW.  CLAYTON  COUNTY. 


BY  F.  8.  WILLIAMS,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 

GRINNELL.   POWESHIEK  COUNTY. 


BY  PROF.   S.  J  BLACK,   VOLUNTARY  OBSERVER. 


MBAM  BAROMETRIC 
PRESSURE. 


oh 


0)  CO 


S'S 

• 

TEMPERATURB. 

o  o 

ca  ®  « 

^4 

tal  precipit 
ain  and  m 
now—loche 

— < 
ad 

• 

d 

00 

• 

a 

a 

K 

• 

a 

a 

a 

o 

C! 

OQ 

5 

0) 

ea 

O  *^  OB 

o 

S 

s 

S 

H 

H 

a 

CO 

si 

d  2 


January  

February.. . . 

March , 

April , 

May      

June 

July 

Auf^ust 

8eptpmber. 

October 

NoTember . 
December. . 


Sums. 


Averages 

RBCAPITULATIOIf  BT  SEASONS- 

Winter  months 

Spring  mouths  . .  

Summer  months 

Autumn  months 


24.9 

42 

3 

21.8 

54 

-12 

26.0 

62 

-  4 

60.3 

76 

22 

57.9 

78 

34 

68.0 

88 

48 

67.8 

88 

44 

68.4 

03 

40 

68.8 

88 

38 

52.2 

71 

28 

31.4 

50 

-10 

33.0 

54 

-  1 

670.5 

843 

2b0 

47.5 

70.2 

10.2 

26.6 

50.0 

-3.3 

44.7 

68.7 

17.3 

68.1 

89.7 

43.0 

50.8 

727 

18.7 

0.88 
.60 
2.29 
1.65 
3.44 
7.15 
2.55 
.5.04 
1.28 
2.34 
1.18 
1.52 


20.92 

2.49 

3.00 

7.38 

14.74 

4.80 


NE 
NW 
NE 
NW 
NE 
SG 
BE 

S 

8 
NW 
NW 

8 


ANNUAL   SUMMARY   OF  METEOROLOGICAL   OBSERVATIONS  AT 

GREENFIELD,  ADAIR  COUNTY. 


BY  J.   G.   CULVER,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

GRUNDY  CENTER.  GRUNDY  COUNTY. 


BY  CHARLES  6.  ROGERS,   YOLUNTART    OBSERVER. 


MEAN  BAROMETRIC 

PRESSURE. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— inohes. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 

HAMPTON.  FRANKLIN  COUNTY. 


BY  E.   C.   GRENELLB,   VOLUNTARY  OBSERYER. 
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ANNUAL    SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS   AT 
HOPEVILLE,  CLARKE  COUNTY. 


BY  W.  B.   AaHLEY. 
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ANNUAI.  SUMMARY  OF  MEIEOROLOGICAL    OBSERVATIONS  AT 
HOPKINTON,  DELAWARE  COUNTY. 


r  T.   MARKS,   VOLinfTARY  OBSERVKR. 


PiUeBVKB. 

„„.„,™. 

-1 
11 

11 

111 

1 

I 

111 

1 

1 
1 

a 

1 

3 

a 

Ii 

1!:! 
1 

1 

*5ffi!a 

28.0 

w.o 

68.7 
48.B 

i 

82 
00 

1 

"m" 

^^3 

es.; 

to:! 

1 
1 

2M 

1.1 
20.i 

2:&i 

a.« 

5.8: 

.90 

s 

2.es 

90.79 

s.a3 
io!oi 

B.97 

!l 

*5^6 
4.0 

M3 

■"■»!s,°,"".""."".°."r. 

Aatnmn  months 



70 


AISNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

INDEPENDENCE,  BUCHANAN  COUNTY. 


BY  E.  F.  WDLFKB,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS    AT 

IOWA  CITY,  JOHNSuN  COUNTY. 


BY  PROF.   A.  A.  VEBLEN,  VOLUNTARY  OBSERVER. 
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68.4 
66.3 
50.4 
319 
32.9 

48 
63 
.'>2 
78 
82 
92 
89 
95 
92 
88 
60 
55 

3 

-9 

-  3 

21 

33 

48 

46 

-41 

40 

27 

-10 

-2 

1.49 
1.30 
4.41 
«1.11 
4.46 
2  80 
3.01 
3.45 
2.33 
1.63 
2.93 
2.72 

3.0 

7.0 

19.0 

1.0 

•  •  • 

•  •  •  « 

•  •  ■  • 
■  ■  «  • 

•  •  •  • 

4.0 
8.0 

42.0 

NW 
NW 

NE 

April 

SE 

Mav 

NW 

■r***' 

June 

8 

July 

s 

August 

Sentember 

s 

w 

October. 

NW 

November 

NW 

December 

SB 

Sums 

584.6 

48.7 

29.4 
46.2 
69.7 
49  5 

894 

74.5 

55.3 
70.7 
92.0 
80.0 

235 

10.6 

-27 
17.0 
45.0 
10  0 

31.64 

2.64 

5.51 
9.08 
9.S6 
6.88 

Average 

Recapitulation  by  seasons— 
Winter  months 

Sorinir  months 

M     •    • 

Summer  months 

■  faaaa*       ■ 

Autumn  months 

•     •    •    • 

IOWA  WEATHER  AND  CROP  SERVICE. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

KEOKUK,  LEE  COUNTY. 


BY   F.  Z.  60ZEWISCH,  YOIiUNTARY  OBSERVER. 


MEAN  BAROMBTBIC 
PBE8MURB. 

TBMPBBATUBE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

* 

08 

o 
a 

OQ 

Prevailing  wind 
direction. 

• 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

■ 

a 

• 

a 

s 
B 

■ 

S 

9 

a 
i 

.lanuary 

31.6 
20.2 
31.1 
64.0 
605 
71.5 
70.6 
711 
70.9 
54.5 
355 
37.0 

55 
70 
65 
80 
85 
04 
80 
05 
02 
HO 
68 
62 

044 

78.7 

62.3 
76.7 
02.7 
83.0 

6 

-  6 

-  1 
22 
36 
40 
52 
47 
45 
33 

-  1 
6 

2  50< 

SW 

February 

l.;i2 
2.27 
6.06 
2.56 
3.66 
2,77 
6.10 
.40 
1.40 
3.60 
1.33 

•  ■  •  • 
■  *  •  • 

•  ■  •  > 

•  #  ■  ■ 

•  •  •  • 

•  a  •  • 

•  •  ■  • 

•  •  •   ■ 

•  •   ■  « 
«  •  • 

•  •  •  * 

NW 

March 

NW 

Ap.il 

NW 

May 

E 

June 

HE 

July 

•■•■      •••• 

NW 

Ausust 

sw 

September 

sw 

Octob-T 

NW 

November 

NW 

December 

•••«••■     • 

s 

Sams 

618.4 

51^ 

32.0 
48.5 
71.1 
53.6 

288 

24.0 

2.0 
10.0 
40.3 
25.7 

33.24 

2.77 

5.24 

0.89 

12.5:i 

5.58 

Averages 

Recapitulation  by  seasons— 
Winte^roonths 

i 

Spring  months 

•  •  • 

Su  mm^r  months 

Autumn  months 

J 

• 

ANNUAL  SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

LARRABEE,  CHEROKEE  COUNTY. 


BY  H.  B.  STREVER.  VOLUNTARY  OBSERVER. 

MEAN   BAROMBTBIC 
PRESSURK. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

* 

3 

o 
a 

as 

•a 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

a 

9 

a 

H 

2 

• 

a 

9 

a 

"S 

Prevailing  wir 
direction. 

January 

'■*8.4 
23.8 
48.0 
67  0 
65.0 
67.1 
66.8 
65.3 
46.4 
26.1 
27.0 

■      •     M      • 

42 
46 
85 
88 
02 
00 
03 
04 
76 
63 
50 

-23" 
-10 

14 

34 

46 

52 

40 

32 

21 
-24 
-14 

1.31    12  s, 

February 

1.07 
1.54 
1.23 

2.7:^ 

10.88 
8.20 
3.85 
1.82 
3.;i8 
,67 
2.03 

lO.O 
11.0 
T 
T 

March 

April 

May 

June 

Julv 

Auirust 

•  •  •  • 

September 

October 

T 
4.4 

3.0 

41.8 

November 

Deoeraber 

Sums 

48.61 

4.05 

6.3! 

5.,t0 

31.03 

6.87 

Averages 

Recapitulation  by  seasons— 
Winter  months 

•  «  «  • 

Spring  months 

43.2 
66.6 
45.6 

73.0 
01  7 
77.7 

0.7 

46.0 

0.7 

Summer  months 

•  ■  ■  • 

Autumn  months 

' 
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ANNUAL    SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

LOGAN,,  HARRISON    COUNTY. 

BY  MRS.   M.   B.   STE]^,   VOLUNTARY  OBSERVER. 


MEAN  BAROMETRIC 
PRBS8UBB. 

TBMPSBATUBB. 

Total  precipitation 
rain  and  melted 
snow— Inches. 

3 

o 

a 

GO 

1 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

B 

• 

S 

a 

a 

K 

• 

a 
a 

a 

i 

Prevailing  wli 
dirootlon. 

January 

•     •••••««« 

30.2 
18.7 
20.0 
55.2 
61.2 
70.2 
71.7 
72.1 
69.8 
50.7 
34.7 
34.6 

SO 
53 
60 
86 
87 
93 
90 
95 
91 
77 
67 
60 

5 

-15 
-7 
18 
35 
48 
16 
40 
35 
26 
-3 
-2 

1.79 
1.60 
2.33 
2.10 
3.03 
3.47 
6.16 
3.31 
1.74 
5.64 
.00 
2.72 

9.5 
16.0 
14.0 

Pebruarv 

March 

April 

May 

June 

July 

■     ••••••«• 

Auflraat 

September 

October  

"5.5 
7.0 

52.0 

November 

December 

Sums 

699.0 

49.9 

27.8 
48.8 
71.3 
51.7 

909 

75.8 

54.3 
77.7 
92.7 
78.3 

223 

18.6 

-4.0 
15.3 
44.7 
19.3 

35.39 

2.95 

6.11 

8.36 

12.94 

7.M8 

Averaires 

RSCAPITUIiATION   BY    SEASONS — 

^    a  »    %        •••• 

Winter  months 

SDrinir  months 

Summer  months 

Autumn  months 

«      •  •  •  ■ 

ANNUAL  SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS   AT 

MAXON,  MONROE  COUNTY. 


BY  GEORGE  PRICE,  VOLUNTARY  OBSERVER. 


MEAN   BAROMETRIC 
PRESSURE. 

TEMPERATtTRB. 

Total  precipitation 
rain  and  melted 
snow— inches. 

1-^ 

% 

P 

OB 

^^ 

as 

••A 

Prey  ailing  wind 
direction. 

Corrected  for 
temperature 
only. 

Reduced   to 
sea  level. 

■ 

B 

■ 

a 

s 

a 

08 
IS 

a 

s 

a 

a 

s 

January  

February 

March 

• 

April 

52.5 
61.0 
69.1 
68.9 
71.2 
69.3 
49.0 
33.4 
31.1 

80 
83 
92 
80 
04 
91 
83 
62 
58 

21 
36 
47 
55 
48 
44 
34 
-10 
0 

305 
4.06 
3.49 
3.60 
13.02 
.51 
1.62 
3.30 
2bl 

T 

•     •    • 

May 

June 

July 

August 

■     •     «     • 

September 

October 

•  ■         ■  •      •  •  • 

November. 

Decem  ber 

•    •    •    • 

Sums 

Averages 

•     •     ••••■« 

RECAPlTULATtON  BY  SEASONS— 

Winter  months 

SDrinff  months 

'  *  '67.9 
50.6 

91.7 

78.7 

Summer  months 

Autumn  months 

•     ••••>••■ 

50.0 
22.7 

20.20 
5.43 

•    •   « 

IOWA  WEATHER  AND  CROP  SERVICE. 
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ANNUAL   SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

MARSHALLTOWN,  MARSHALL  COUNTY. 


BY  CHAS.  R.  BBOWN,  VOLUNTARY  OBSERVER. 


MEAN  BAROMETRIC 
PRESSURE. 


2- 

6;  an 
C4 


January  

February. . . 

March , 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . . 


Sums 


Averages 

RECAPITUIiATIOV  BT  SEASON8- 

Winter  months 

Spring  months 

Summer  months 

Autumn  months 


TEMPERATURE. 

tion 
Ited 

> 

recipita 
and  me 
-inches 

■ 

a 

0 

a 

9 

a 

"a 

o 

p 

■ 

8 

a 

2 

talp 

ain 

now- 

OB 

3 

•^4 

O  »<  CD 

g 

'a 

a 

?  . 


ie.2 

28.9 
60.1 
56.0 
00.5 
08.0 
68.5 
66.4 
40.5 


30.5 


44.6 
68.7 


68 
66 
80 
82 
01 
80 
04 
00 
81 


55 


72.7 
91.3 


-15 
-  7 
20 
27 
45 
44 
38 
36 
24 


-2 


13.3 
42.3 


1.00 
3.35 
1.68 
2.06 
4.49 
4.00 
3.61 
.06 
2.80 


2.00 


7.00 
12.10 


6.5 
18.8 
T 


1.5 


ANNUAL    SUMMARY   OF  METEOROLOGICAL   OBSERVATIONS  AT 

McCAUSLAND,  SCOTT  COUNTY. 


BY  MISS  RUBY  PEARL  BARR,    VOLUNTARY  OBSERVER. 


January... 
February .. 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November.. 
December.. 


MEAN   BAROMETRIC 
PRESSURE. 


S2 


2^ 

P3 


09        ^ 


a'O 

TEMPERATURE. 

SB 

edpita 
nd  me 
inches 

• 

a 

■ 

6 

J 

9 

a 

a 

U  flS 

a 

• 

a 

a 

talp 

ain 

now- 

3 

a> 

c8 

WM 

0  *^  00 

0 

S 

s 

s 

H 

e 

a 


27.0 
27.0 


40 
62 


5 

-2 


3.00 
1.20 


3.8 
3.0 


Sums. 


A  verasres 

RiCAPlTULATION  BT  SBASONB- 

Winter  months 

Spring  months 

Summer  months 

Autumn  months 


50.0 
55.5 
67.2 
65.6 
66.1 
64.7 
40.5 
31..3 
32.1 


78 
78 
84 
82 
80 
87 
84 
53 
M 


22 
37 
46 
52 
46 
41 
28 
-12 
4 


3.27 
3.26 
3.21 
3.10 
4.08 
1.44 
.K) 
2.07 
1.83 


8.5 
6.5 

21.8 


28.7 


52.0 


2.3 


7.11 


66.3 
48.5 


85.0 

74.7 


48.0 
10.0 


10.30 
5.26 
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ANNUAL  SUMMARY    OF  METEOROLOGICAL    OBSERVATIONS  AT 

MURRAY,  CLARK  COUNTY. 


BY  A.  W.  LEWIS,  VOLUNTARY  OBSERVER. 


MEAN   BAROMETRIC 
PRESSURE. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

"2 

§■ 

at 

1 

0 

Prevailing  wind 
direotlon. 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

a 

• 

a 

9 

B 

d 

• 

a 

9 

a 

a 

i 

January  

February  

March 

•  •  •          • 

■  •  •  • 

«  ■  •  ■ 

April 

80 

58.2 

67.0 

68.3 

60.6 

38.0 

50.4 

30.8 

33.6 

20 
81 
80 
86 
00 
00 
79 
66 
.58 

36' 
48 
4H 
41 
40 
27 
-4 
4 

2.58 
3.77 
6.31 
7.12 
2.56 

T 

May 

June 

July 

August 

September 

» 

.26 

.... 

October ■ 

November 

2.01 

.88 

1.49 

■  •  •  • 
•  •  •  ■ 
«  ■  •  • 

KW 

December 

s 

Sums. 

Average 

Recapitulation  of  sbasons— 
Wlntur  months 

SorinK  months 

Summer  months 

68.6 
49.7 

88.3 
78.3 

45.7 
21.0 

15.99 
3.15 

Autumn  months 

»  •  ■  * 

ANNUAL  SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

MUSCATINE,  MUSCATINE  COUNTY. 


BY  J.   P.  WALTON,  VOLUNTARY    OBSERVER. 


MEAN  RAROMETRIC 
PRESSURE. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— Inches. 

^^ 

GS 

o 
a 
n 

r^ 
flS 

••a 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

a 

CS 

o 

• 

S 

9 

a 

M 

a 

9 

a 

a 

CO 

Is 

January 

24.5 
2.").9 
20.U 
46.4 
58.6 
72.4 
68.8 

66.4 
52.0 
32.5 
33.8 

50 
58 
57 
79 
83 
91 
90 
00 
90 
88 
68 
56 

3 

-5 

-2 

21 

34 

48 

45 

44 

40 

28 

-13 

5 

1.75 
1.29 
3.50 
2.61 
2.51 
4.87 
3.20 
520 
1.35 
1.40 
3.00 
2.51 

3.8 

4.0 

28.0 

February 

March 

NE 

April 

May 

«  •  •  • 

June 

July 

*     ••••■• 

August 

■  •  •  • 

September 

October 

November 

3.0' 

December 

8.5 
47.3 

Sums 

560.1 

47.4 

28.! 
41.7 
66.9 
50.3 

900 

75.0 

64.7 
73.0 
90.3 
82.0 

248 

20.7 

1.0 
17.7 
45.7 
18.3 

34.17 

2.85 

6.55 

8.63 

13.36 

6.G4 

A  vera)?es 

Recapitulation  bt  seasons— 
Winter  months : 

SDrinfiT  months 

Summer  months 

Autumn  months 

•  •  «  • 

IOWA  WEATHER  AND  CROP  SERVICE. 
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AJilNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS   AT 

MONTICELLO,  JONES  COUNTY. 


BY  HENBT  D.  SCHMIDT,  VOI^rNTARY  OBSERVER. 


MB  AN  BAROMETRIC 
PRESSURE. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

• 

o 
g 

OB 

3 

•a 

e 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

■ 

S 

9 

• 

a 
a 

d 
?3 

• 

a 
a 

s 

Prevailing  wii 
direction. 

Jan  uary 

25.7 
21.6 
27.0 
50.0 
58.0 
60S 
68.4 
68.1 
65.5 
48.8 
20.0 
81.3 

44 

58 

50 

20.8 

83 

05 

01 

03 

00 

87 

57 

54 

6 

-15 

-  5 

42 

31 

46 

46 

48 

30 

23 

-16 

4 

1.25 

.86 
2.55 
2.00 
2.70 
102 
4.55 
4.11 

.64 
2.16 
2.55 
2.00 

2.3 

3.7 

20.5 

0.1 

■  ■  •  • 

•  •   •   a 

■  •   •  ■ 

•  a  a  « 

3.4 

2.0 
14.0 

NW 

February 

NW 

March 

NE 

April , 

May 

■        •   •  •    a   •        • 

NW 

s 

,  •*' •  

J  une 

. 

s 

July 

NW 

Auffust   .   

s 

Septem  oer 

s 

October 

NW 

November 

NW 

December 

8 

Sums *... 

664.1 

47.0 

26.2 
45.0 
68.8 
48.1 

831.8 

60.3 

52.0 
54.3 

03.0 
78.0 

240 

20.8 

-  1.7 
22.7 
46.7 
15.3 

27.38 

2.28 

420 

7.25 

10.58 

5.35 

Averages 

R«CAPITULA.TIOR  BY  SEASON 8— 

Winter  months.. 

■  •  •  a 

Spring  months 

Summer  months ...  

•  •••••*•        a 

■       •       ••••■• 

Autumn  months 

«   a   •  a 

•  •      ■  •  • 

ANNUAL  SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS  AT 

OSAGE,  MITCHELL  COUNTY. 


BY  G.  D.  PATTINGILL,  VOLUNTARY  OBSERVER. 


MEAN  BAROMETRIC 
PRESSURE. 

TEMPER  AlURE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

Total  snowfall. 

a 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

S 

• 

a 
a 

mm 

K 

eS 

• 

a 
a 

Prevailing  wi 
direction. 

January 

21.3;    30.2 
11.5     41 

4 

-22 
-  6 

10 

34 

"si** 

42 

38 

23 

-16 

5 

1.00 
1.37 
1.47 
2.06 
1.75 
•     3.16 
2.58 
2.05 
1.68 
3.00 
.53 
3.15 

16.0 
0.5 

•    a  •  a 

a   a   •  • 

February 

March 

23.2 
46.3 
54.7 
65.4 
64.5 
64.8 
61.4 
44.1 
24.8 
27.2 

40 

•  •    ■         a   • 

"85** 

•  a    a         •   a 

•  a    a   a         a 

April 

May 

June 

■   ■   a   a 

July 

August 

•    a   •  a 

September 

October 

•        aaaaaaaa 

November 

December 

V 

1.6 

6.0 

33.0 

Sams 

500.2 

42.4 

20.0 
41.4 
64.0 
43.4 

-7.7 
15.7 

a    •   •   a   • 

15.0 

24.70 

2.07 

6.42 
6.28 
7.70 
5.30 

Averages 

RiOAPITULATION  BY  SEASONS— 

Winter  months 

•  •  a 

Spring  months 

Summer  months 

Autumn  months 

•   •   V   • 
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Br  L.  A.  WBLflH,  VOLDMTARr 


1 

11 

1 

1 

s 

i. 
1= 

1 

71.! 

1 

34.U 

St 

s 

83 
»S 

00 

01 

so 

38 

a 
■1 

1.0! 

1 

HOI 

NS.B 

2ia 

i!-! 

Mil 

6^ 

Autumn  moatbs  

52.1 

SI.O 

T.H 

ANNUAL   SUMMARY   OF  METEOEtOLOGICAL  OBSERVATIONS  AT 
OSKALOOSA.  MAHASKA  COUNTY. 


BY  JOSEPH   BOn>,   VOLONTARY  OBSEHTER. 


vaAK  BABOmCBIC 
PBEBSDRB. 

TBMPBaATtmB. 

ill 

, 

II 

lit 

li 

1 

1 
1 

1 

1 
8 
i 

g 

i 

5 

1                        ■? 

i           ;;;; 

SI 

Bums 

son 

3(1 

30.7 

B«<y.PlTOI.ATl6s    ir    BBABOsi^ 

Autumn  months 

IOWA  WEATHER  AND  CROP  SERVICE. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

PANAMA,  SHELBY  COUNTY. 


BY  WM.  J.  WICKS,  VOLUNTARY  OBSERVER. 


MB  AN  BAROMETRIC 
PRBB8URB. 


5§ 


i 

8 


TBMPBRATITRB. 

CO 

■*A-^  . 

• 

<«  <D  n 

• 

C3 

•  s 

9 

a 

• 

a 
a 

al  preclpiti 
in  and  mi 
ow— inche 

t 

a 

9 

eS 

M 

s 

^46 

•S 

o 

flS 

ot-*n 

o 

a 

S 

S 

H 

H 

a 

"5  . 

tea 

CO 

>>  •- 


January.... 
February.. 

March .. 

April 

May 

June 

July 

August 

September. 
October . . . 
November . 
December. 

Sams 


Averages 

RICAPITULATION  BY  8BA80NB— 

Winter  months 

Spring  mouths 

Summer  months 

Autumn  months 


28.1 
19.4 
27.6 
50.0 
5A.5 
67.0 
68.0 
60.4 
67.2 
46.» 
28.2 
31.8 


63.8 

50 

60 

86 

84 

00 

00 

02 

80 

80 

66 

54 


661.3 

46.8 

26.4 
44.7 
68.7 
47.2 


3 

-11 

-0 

18 

33 

46 

46 

40 

35 

26 

-  6 

-4 


804.8 

74.6 

62.6 
76.7 
00.7 
78.3 


217 

18.0 

-4.0 
11.0 
44  0 
18.3 


1.34 
.87 
1.46 
2.25 
2.67 
4.60 
6.07 
3.00 
2.81 
6.53 
.» 
2.79 


15.0 
6.5 

8.8 


4.5 
2.1 


36.68 

3.05 

5.00 

6.28 

16.37 

9.03 


27,8 


NW 
NW 

NW 
NW 

NE 
SW 

s 

8 

S 

NW 

NW 
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ANNUAL   SUMMARY   OF  METEOROLOGICAL  OBSERVATIONS  AT 

STILSON,  HANCOCK  COUNTY. 


BY  WM.  WARD,   VOLUNTARY  OBSERVER. 


HSAN  BABOXBTBIC 
PBBSflUBB. 

TBMPBBATUBB. 

Total  precipitation 
rain  and  melted 
snow— inches. 

■ 

O 

o 

SB 

1 

a 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

a 

9 

i 

a 

7^ 

• 

a 

0 

a 
S 

Prevailing  wii 
direction. 

January  

February 

•  •   •   « 

7.1 
16.0 
.... 

•  •  ■  • 

•  •  •  • 

•  •  •  • 
«  •  •  • 

•  •  •  • 

12.6 
22.8 
48.4 
67.0 
60.5 
600 
70.0 
66.3 
48.4 

41 

60 
87 
84 
08 
00 
06 
00 
70 

-24 

-  0 
16 
26 
40 
43 
40 
33 
20 

.66 
1.40 
1.80 
2.00 
7.00 
3.86 
2.25 
2.60 
3.41 

NW 

March 

NW 

Aorll 

SW 

fiSy.:::: ::;;;:::::;:::::::;:::::: 

SW 

Jane 

SE 

July 

SE 

Aurast 

SE 

Seotember 

SE 

October '. 

Novflmber    

Osoember     

* 

•  •  •  • 

Sams 

ATerages  

•     •■■«•••> 

«  ■  •  • 

«        •  •  • 

RiCAPITUIjATIOlf  BT  BSABONS— 

Winter  mouths 

RDrinff  months .,.,,. 

42.7 

60.6 

• 

73.7 
07.7 

11.0 

6.20 

Summer  months 

41.01    14.00 

Autumn  months 

1    

•  •  •  • 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

RICHLAND,  KEOKUK  COUNTY. 


BY  WM.  A.  SHAFFER,   VOLUNTARY  OBSEBYBB. 


\ 


MEAN  BAROMETRIC 
PRESSURE. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— Inches. 

• 
d 

o 
c 

CD 
d 

Prevail  lug  wind 
direction. 

• 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

a 

08 

9 

B 
a 

i 

d 
0 
"a 

January.. 

February 

«•••     •••     ■ 

«  •  •  « 

2.19 
2.11 
3.72 
3.30 
5.67 
.49 
l.«« 
3.27 
1.25 

«    •    •  • 
■    •   •  • 

bi 

March 

April 

50.2 
58.4 
68.6 
67.6 
67.4 
67.5 
48.0 
28.2 
30.5 

24 

39 

Mav 

r*  •*•' 

June 

•  •            •  •  •  • 

July 

52 

•  •  •  • 

August 

Sentember 

60 

46 
28 

October 

November 

7.0 

December 

•     ••••••■• 

Sums 

Averages 

BECAPITCIiATION  BY  SEASONS— 

Winter  months 

Sorlni?  months 

Summer  months 

67  9 

•  >  •  •      • 

12.69 
5.41 

Autumn  months 

47.9 

■  ■  •  • 

ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS    AT 

SIOUX  CITY.  WOODBURY  COUNTY. 


BY  U.   G.   PURS8ELL,   VOLUNTARY  OBSERVER. 


MEAN    BAROMETRIC 
PRESSURE. 


S2 


a 


c-o 

TEMPERATURE. 

.22 

d  o 

^B 

•3 

ft 

• 

a 

• 

a 

1 

3 

fl 

k  d 

fl 

a 

B 

a 

W<4 

13.5  o 

QQ 
IS 

d 

M 

0 

^  d  a 

«a 

o 

d 

«*4 

O  »^  OD 

o 

a 

S 

a 

H 

H 

BO 
d  07 

£5 


January.... 
February .. 

March 

April 

May 

June 

July 

August 

September. 
October..  . 
November . 
December .. 


Sums 


Averages 

ItECAPITULATlUN  BY  SEASONS— 

Winter  months 

Spring  months 

Summer  months 

Autumn  months 


27.6 
13.4 
247 
52.6 
.50.0 
67.8 
60.2 
70.2 
68.1 
50.5 
30.3 
30.9 


504.2 

47.0 

24.0 

60.1 
49.6 


58 
45 
53 
93 
87 
94 
88 
98 
92 
80 
64 
60 


012 
76.0 

54.3 

77.7 
03.3 
78.7 


3 
-17 
-14 
16 
36 
48 
4r 
40 
38 
26 
-9 
-6 


208 

17.3 

-fl.7 
12.7 
4.5.0 
18.3 


1.26 
2.01 
2.22 
2.41 
7.62 
■6.77 
^M 

.91 
8.04 

.37 
2.48 


33.20 

2.77 

5.40 

6.64 

16.03 

4.32 


16.4 
12.8 


■  •  •  ■ 


202 


NW 
NW 
NW 
NW 

S 

s 

SE 
SE 

8 
NW 
NW 

S 


IOWA  WEATHER  AND  CROP  SEBVJCE. 


ANNUAL  SUMMARY  OF  METED  BOLOGICAL  OBSERVATIONS   AT 
STORM  LAKE,  BUENA  VISTA  COUNTY. 


..  J.  BOND,  VOLtlNTABT  OBSERVUK. 


PB«B8UmB. 
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li 
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"''wr'T^'"'".'!,"  ""BO"*- 

■!S.i 

n'i 
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ANNUAL  SUMMARY    OF  METEOROLOGICAL  OBSERVATIONS   AT 
TIPTON,  CEDAR  COUNTY. 


BY  J.  H.   RIDER,   VOLDNTABr    OBSKBVEB. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 

VINTON,  BENTON  COUNTY. 


BY  T.   F.   M'CUNE,  VOLUNTARY  OBSERVER. 

MBAN  BAROMETRIC 
PRESSURE. 

TEMPER  ATITRB. 

Total  precipitation 
rain  and  melted 
snow— Inches. 

■ 

o 

B 
m 

s 

em 

Corrected  for 
temperature 
only. 

Reduced  to 
sea  level. 

• 

B 

a 

9 

• 

a 

a 
S 

K 

• 

a 

B 

a 

a 

Prevailing  wii 
dlreotiun. 

Janu  ATv 

24.2 
20.1 
26.0 
49.3 
66.7 
87.5 
67.5 
67.1 
65.2 
49.1 
29.9 
32.0 

40 
48 
47 
79 
79 
89 
87 
92 
80 
77 
56 
54 

0 

-11 

-3 
21 
34 
49 
60 
43 
37 
27 
-14 
-  1 

0.94 
.87 
3.26 
.84 
3.48 
4.31 
2.75 
3.24 
2.00 
2.09 
1.35 
2.58 

12.0 
tt.0 

•  •  •  • 

•  •  ■  • 

■   •  a  • 

•  M    ■    ■ 

"2^8 
3.8 

26.6 

NW 

FebruarT  

NW 

March 

•  •  •     •        •  •  • 

NW 

April 

NW 

May 

NW 

June 

sw 

July 

aw 

August 

Seotember 

sw 

sw 

October 

NW 

November 

NW 

December 

aw 

Sums 

564.6 

46.2 

25.4 
44.0 
67.4 
48.1 

887 

69.8 

47.3 
68.3 
80.3 
74.0 

232 

19.3 

-4.0 
17.3 
47.3 
1G.7 

28.61 

2.38 

4.39 

7.58 

10.30 

6.34 

^       Averages 

Rbgapitulation  by  seasons— 
Winter  months 

•  •  •  • 

SDrinir  months ...,.....- 

Summer  months 

Autumn  months 

::::i:::::. 

ANNUAL  SUMMARY   OF  METEOROLOGICAL    OBSERVATIONS  AT 

WASHINGTON.  WASHINGTON  COUNTY. 


BY  WM.  A.  COOK,  VOLUNTARY  OBSERVER. 


mean  barometric 
pressure. 

TEMPERATURE. 

Total  precipitation 
rain  and  melted 
snow— inches. 

• 

o 
a 

ce 

1 

Corrected  for 
temperature 
only.  . 

Reduced  to 
sea  level. 

• 

fl 
08 
O 

• 

a 

9 

a 

M 

• 

a 

s 

a 

a 

Prevailing  wli 
direction. 

January 

29.2 
26.9 
32.2 
54.6 
60.9 
74.1 
72.1 
72.9 
72.4 
535 
84.4 
35.8 

48 
58 
56 
82 
84 
OS 
95 
96 
94 
90 
GO 
58 

10 

-  7 

0 

22 

34 

62 

50 

44 

56 

30 

-9 

3 

2.32 

.66 

3.45 

.80 

1.65 

6.81 

4.46 

2.87 

.40 

1.19 

3.07 

1.33 

•    k   •    ■ 

28.5 
T 

■  ■  •  •  « 

SW 

February 

SW 

March 

NE 

April 

SW 

May 

NE 

June 

SW 

July. 

SW 

Auirust 

Seotember 

October 

■  •      •  • 

3.00 

8.00 

3.75 

November 

NW 

December 

•     ••••■•* 

SW 

Sums 

619.0 

51.6 

30.6 
40.2 
73.0 
53.4 

919.0 

76.6 

64.7 
74.0 
963 
81.3 

285 

28.8 

2.0 
18.7 
48.7 
25.7 

28.30 

2.36 

4.51 

5.99 

13.14 

4.66 

Averages 

Recapitulation  bt  seasons— 
Winter  months 

Spring  months 

Summer  months 

Autumn  months 

•  •  •  • 

IOWA  WEATHER  AND  CROP  SERVICE. 


ANNUAL    SUHHARY   OF   METEOROLOGICAL  OBSERVATIONS  AT 
WEBSTER  CITY,  HAMILTON  COUNTY. 


VOLDKTAKY  OBSERVER. 
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ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  AT 
WINTERSET,  MADISON  COUNTY. 


BY  WH.   M'KNIBHT.   VOLUNTARY  OBSRRVER. 
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ANKUAL  REPORT  OF  THE 


ANNUAL   SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS  AT 

WILLIAMS,  HAMILTON  COUNTY. 

BY  M.   L.   PULLER,   VOLUNTARY  OBSERVER. 


MEAN  BAROMETRIC 
PRBBSURB. 


O  hi 

*"  !n  e 


5'3 
Set 


S 


January... 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October. . . . 
November.. 
December.. 


Sums. 


Averages 

Recapitulation  by  sbasonb— 

Winter  months 

Spring  months 

Summer  months 

Autumn  months 


c-o 

TBMPERATURS. 

5S 

*»s  . 

• 

eH  <D  m 

^^ 

d 

e8 

• 

a 

9 

B 

K 

• 

a 

9 

a 

a 

tal  preclpiti 
ain  and  mi 
now— inch  e< 

o 

ao 

-3 

a> 

d 

m^ 

O  >«  -a 

o 

S 

S 

S 

H 

H 

22.4 
14.3 
22.0 
47.0 
56.9 
67.4 
66.7 
66.3 
63.0 
13.9 
235 
26.0 


519.4 

43.3 

20.9 
42.0 
06.8 
43.5 


40 
43 
60 
83 
86 
94 
87 
96 
92 
76 
57 


CO 

eS  Qi 

£5 


856 
71.3 


-2 

-15 

-14 

19 

30 

46 

46 

38 

32 

20 

-18 

-  8 


174 
14.5 


45.3,  -  8.3 

72  71  11.7 

92.:{{  43.3 

75.01  11  3 


1.03 

.76 

2.46 

.86 

2.47 

2.80 

4.01 

3.16 

2.14 

2.98 

.95 

2.22 


26.63 

2.24 

4.91 

5.79 

10.06 

6.07 


4.6 

6.0 

14.1 

0.1 

■  •  •  • 
■  «  • 

■  «     M     ■ 
•             •     * 

•              ■     M      ■    • 

2.8 
4.3 

•    ■  a   «  > 

31.9 

•      V      • 

. . .  .  1 

IOWA  WEATHER  AND  CROP  SERVICE. 


METEOROLOGICAL  DATA  AT  CEDAR  RAPIDS. 

BY  It.  D.   OLDS,    OBSBRVER. 
JANUARY. 
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ANNUAL  KEPORT  OF  THE 


JULY. 


YEAK. 

Mean    barome- 
ter— inches  — 
reduced    and 
corrected . 

Mean  tempera- 
ture—degrees. 

Relative    hu- 
midity—per 
cent. 

Precipitation  — 
inches. 

Snowfall- 
inches. 

FHOBT. 

1885 

29.905 
20.960 
29.940 
29.996 
2P.930 
29.954 
30.014 

03.02 
77.23 
77.80 
75.96 
74.30 
75.53 
70.42 

64.5 

60.25 

68.20 

70.2 

60.2 

68.0 

66.4 

6.43 
0.57 
4.56 
6.03 
5.79 
1.97 
3.20 

1886 

1887 

1888 

1889 

1890 

1891 

AUGUST. 


1886. 

29.944 
29.972 
29.061 
29.990 
30.000 
30.004 
29.985 

66.15 
78.63 
72.40 
68.10 
71.20 
67.83 
60.82 

64.4 

61^ 

64.7 

60. 

67.5 

72.8 

72.0 

6.38 
1.70 
1.40 
2.42 
1.65 
4.27 
5.44 

1686 

Very  light  frost,  Slat. 

1887 :  ..  .. 

1888 

1889 

• 

1890 

1801 

White,  i»th. 

SEPTEMBER. 


1885 

20.996 
29.022 
29.976 
80.030 
20071 
30.082 
30.072 

58.20 
64.10 
63.30 
56.60 
60.H6 
.^.56 
67.63 

67.8 
71.0 
60.8 
71.3 
71.1 
71.7 
68.0 

2.84 
2.86 
4.03 
1.W 
3.70 
2.00 
1.81 

•       •    •  •   •  a 

Light  2d  and  5th. 
17th  toaoth. 
Light  23d  and  24th. 
13th  and  heavy  28th. 
15th  to  27th. 
13th  to  20th. 
White  4th  and  29th. 

1886 

1887 

1888 

1880 

1890 

« 

1891 

ocrroBEU. 


1885 

29.974 

bo.oao 

30.063 

45.04 
53.58 
45.51 

68.9 
68.7 

ra.2 

2.50 
4.02 
2.07 

•     ■  •  •  •  • 

Killing,  5th. 
1st  to  31st. 

1886 

1887 

5th  to  31st. 

1888 

20.062 

47.80 

71.7 

2.35 

1st  to  31st. 

1889 

30.112 

46.74 

69.6 

1.49 

•  t            «  • 

6th  to  31st. 

1890 

29.093 

46.18 

W.7 

5.30 

14th  to  31st. 

1891 

30.067 

40.13 

70.40 

2.44 

16th  to  31st. 

NOVEMBER. 


1885. 
1886. 

1887. 
1888. 
1889. 
ISiK). 
1891. 


20.061 

35.55 

r3.3 

O.ftS 

0,25 

'i0.033 

33.55 

75.b 

1.50 

4.60 

30.018 

34.25 

70.6 

0.?0 

325 

30.167 

36.50 

72.3 

4.12 

•  ■  •  • 

30.082 

35.06 

71.1 

1.03 

1.50 

30.136 

39.30 

70.8 

1.87 

0  25 

:«.060 

35.21 

73.57 

2.98 

3.50 

Frost  mostly 
during 

the 

month. 

Heavy  thunder  shower  on  7th 


DECEMBER. 


i8a5 

30.087 
30.170 
30.024 
30.132 
30.010 
30.165 
30.034 

22.07 
10.50 
22.70 
28.80 
38.42 
29.10 
32.75 

75.7 
76.2 
77.2 
75.0 
74.7 
r3.2 

Tr.8 

2.48 
0.40 
2.72 
2.16 
1.62 
0.40 
1.77 

10.10 

3.50 

12.25 

6.00 

None. 
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ANNUAL  REPORT  OF  THE 


IOWA  WfcATHEft  AND  CROt*  SERVlCfi. 
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FINANCIAL  STATEMENT, 


Showing  the  expenditures  of  the  Weather  and  Crop  Seruiee  Jor  the  year 

ending  June  2,  1892,  per  itemized  vouchers. 


DATS. 


TO  WHOM  PAID. 


ON  WHAT  AOGOUMT. 


a 

0 

a 


I. 


§■ 


a 

0 

o 

a 


1891. 
Jane 
Jane 
Jane 
Jaly 
July 
July 
August 
August 
August 
September 
September 
October 

October 
October 
November 
November 
November 
December 
December 
IMS. 
January 
January 
February 
February 
March 
March 
April 
April 
April 
April 
June 
June 
June 
June 

Total. 


90 
30 

ao 

20 
31 
21 
10 
31 
27 
30 
30 
13 

31 
31 
5 
30 
30 
30 
30 

3] 

31 

27 

27 

31 

31 

21 

27 

27 

27 

1 

1 

1 

1 


J.  R.  Sage 

J.  B.  Sage 

Clara  S.  Baker  . . 
Jessie  L.  Pollock 

J.  R.  Sage 

J.  B.  Sage 

Mrs.  M.  M.  Baker 

J.  B.  Sage 

J.  R.  Sage  ...  < . . . 

J.R.Sago 

J.  R.  Sage 

Jessie  L.  Pollock 


J.  R.  Sage 
J.  R.  Sage 
J.  R.  Sage 
J.  R.  Sage 
J.  R.  Sage 
J.  R.  Sage 
J.  R.  Sage 


J.  R.  Sage 

J.  R.  Sage 

J.  R.  Sage 

J.  R.  Sage 

J.  R.  Sage 

J.R.  Sage 

Iowa  Printing  Company . 

J.  R.  Sage 

J.R.  Sage 

Mabel  Hogln 

J.  R.Sage 

J.  R.  Sage 

Mabel  Hogln 

J.R.  Sage 


Salary  as  director.  June 

Expense  aoo*t  per  vouchers .  . . . 

Clerical  services , 

Clerical  services 

Salary  as  director,  July 

Clerk  hire  and  other  ex];>enses. 

Clerical  services  ..  

Salarv  as  director,  August. 

Weather  flags  and  other  exp*s.. 
Salary  as  director,  September. 

Ex];>ense8,  clerk  hire 

Clerical  services 


Salary  as  director,  October 

Clerk  hire  and  other  expenses.. 

Clerk  hire  

Salary  as  director,  November . , 

Clerk  hire  and  expenses , 

Salary  as  director,  December. . 
Clerk  hire 


Salary  as  director,  January... 

Clerk  hire  and  expenses 

Salary  as  director,  February... 

Engraving  and  clerk  hire 

Salary  as  director,  March 

Clerk  hire  and  stationery 

Printing,  lithographing,  etc. . . . 

Salary  as  director,  April 

Expense  account 

Clerical  services 

Book  case  for  office 

Salary  as  director,  May 

Clerical  services 

Clerkhlre 


61 
68 
68 
64 
66 
56 
67 
66 
69 
60 
61 
02 
63 
64 
66 
66 
67 
68 
60 
70 

71 
72 
78 

74 
76 
76 
77 
78 
79 
80 
81 
82 
88 
84 


126.00 

3.40 

40.00 

7.00 

126.00 

12.36 

16.00 

126.00 

14.06 

126.00 

0.50 

16.00 


126.00 

14.16 

0.00 

126.00 
24.60 

126.00 
21.00 

126.00 

6.00 

126.00 

21.80 

126.00 

4.70 

612.60 

126.00 

23.40 

88.00 

22.00 

126.00 

86.00 

4.00 

12,362.46 


^hls  voucher  covers  the  bill  of  the  Iowa  Printing  Co.  for  printing  and  lithograph- 
ing prior  to  April  16. 1801.  The  amount  was  allowed  and  included  in  the  expense  ac- 
count of  the  year  ending  June  2, 1801,  appearing  in  the  first  annual  report  as  youcher 
No.  61,  which  was  a  clerical  error.  The  money  was  drawn  October  28,  1801,  under 
voucher  No.  03. 
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S'^ATE  OF  IOWA. 
Office  of  the  Iowa  Weather  and  Crop  Service, 
Des  Moines,  October  I,  1893. 

To  his  Excellency  Horace  Boies.  Oovemor  of  Iowa: 

Sir— Iq  accordance  with  the  requirements  of  the  law,  I  have  the  honor 
to  submit  herewith  the  third  annual  report  of  the  Iowa  Weather  and  Crop 
Service  for  the  meteorological  year,  1892,  and  including  the  expenditures  of 
this  service  for  the  year  ending  June  2,  1893. 

I  am,  sir,  very  respectfully. 

Your  obedient  servant, 

J.  R.  Sage,  Director. 


METEOROLOGICAL  OBSERVERS  AND  STATIONS. 


FollowiDg  is  a  list  of  statioDS  equipped  with  meteorologfical  instruments, 
and  the  names  of  observers  connected  with  this  Bureau,  from  whom  monthly 
reports  of  temperature  and  rainfall  were  received  during  the  year  1892: 


STATIONS. 


OBBBBVKRS. 


STATIONS. 


OBSKRTBRS. 


Albla 

Algona. 

Amana 

««.iUl9o«  •     •  •  ■  •  •    •  ■  •  < 

Ames,  (4  m*8  S.  W.) 

Atlantic 

Belle  Plaine 

Blakevllle 

Rlockton 

Bonaparte 

Oarroll 

Cedar  Falls 

Cedar  Ka|»lds 

Centerville 

Charles  City 

Clarinda 

Clintoa 

Collef?e  Springs. . . 

Conoord. 

Coming 

Ctorning 

Corydon 

Cresoo 

Davenport. 

Delaware 

Denison 

Des  Moines 

Dabaque  

Ea«rle  Groye 

Eldora 

Ellrader 

Emmetsburg 

Esther  vllle 

Fairfield   

Fayette 

Ft.  Madison 

OaWa 

Olenwood 

Qreenfleld 

Grinnell 

Orundy  Center... 

Hampton 

HavelooW 

Hawkeye 


■  ■  ■  ■  ■  I 


U^eorge  Price 

James  Barr,  M.  D 

D.  E.  Hadden  — 

Uonrad  Scbadt 

B.  C.  Dickinson 

E.  N.  Eaton 

Isaac  Young 

J.  W.  Love 

H.  W.  Vandlke 

James  Rodgers.  

O.  W.  ThonfpsoD 

Hon.  B.  B.  Vale 

Moses  Simon 

Prof.  A.  C.  Page 

H,  D.Olds 

J.  I.  Ong 

J.  W.  Smith 

A.  S.  Van  Sandt 

Luke  Roberts 

A.  A.  Berry 

J.  M.Elder 

John  W.  Blxby 

Jerome  Smith 

T.  S.  Whlttaker 

Gregory  Marsh  all 

•P.J.  Walz 

Wm.  Ball 

p.  H.  Schlumberger 

*6eo.  M.  Chappel 

♦S.O.Emerv 

G.  A.  SohalTter 

Prof.  C.  F.  Woodward  ... 

G.  A.  Fairfield  

H.  Oonroy 

R.  M.  McKean 

J.  Fred  Clarke,  M.  D 

R.  Z.  Latimer 

Miss  L.  A.  MoOready 

Or.  D.  W.  Far ns worth  . .. 

Seth  Dean    

J.  6.  Culver 

Prof.  S.J    Buck 

Charles  G.  Rogers 

B.  C.  Crenelle 

P.  H.  Coqulllette 

J.  W.  BoDp   


iHopeville 

IHopklnton 

independence. . .  ■ 

Indianola   

Iowa  Oltv 

Iowa  Falls 

Keokuk 

Keosauqua 

Larrabee 

La  Crosse,  Wis. .. 

Logan 

Mason  City 

MansoD 

Marshalltown 

Maquoketa 

Mechanics vllle  . . 

McCausland 

Milton 

iuij\#c«r*   ••■•    •••••• 

Montioello 

Mount  Vernon... 
Mount  Pleasant.. 

Murray 

Muscatine 

Omaha,  Neb 

Oskaloosa 

Panama 

Postville 

Richland 

Sanborn 

Seymour 

Sibley. 
Sidney 
Stoux  Cit 
Spirit  La 
Storm  Lake.. 

Tipton 

Vinton 

VllUsoa 

Washington  .. 
Webster  City. 
Wlnterset . . . 
West  Bend... 
Williams 


ike.. 


M.  T.  A*hley. 
Tbeo.  Marks . 

E.  F.  Wulfke. 
Prof.  J.  L.  Tltf^n. 
Prof.  A.  L.  Arner. 
J.  B.  Parmelee. 
*Fred.  Z.  Gosewlsch. 
Prof.  J.  H.  Landes. 
H.  B.  Strever. 

♦W.  U.  Simons. 
Mrs.  M.  B.  Stern. 
Edw.  E.  Wilcox. 
W.  L.  Thompson. 
L.  S.  Kllborn. 
Dr.  A.  B.  Bowen. 
Rev.  J.  W.  Hubbard. 
Miss  Ruby  Pearl  Barr. 
Hon.  E.  C.  Holland. 

F.  G.  Thomas. 
Henry  D.  Smith. 
Prof.  A.  Collin. 

G.  8.  Ilelphrey. 
A.  W.  Lewis. 

J.  P.  Walton. 
S.  S.  Bassler. 
G.  D.  Pattlnglll. 
.Toseph  Boyd. 
Wm.  J  Wicks. 

F.  L.  Williams. 
Wm.  A.  Shaffer. 
T.  D.  White. 
Hon.  L.  W.  Lewis. 

G.  W.  Baxter. 

G.  V.  Swearingen. 
♦U.G.Pursell. 
R.  B.  Yoang. 
A.  J.  Bond. 
J.  M.  Rider. 
T.  F.  McOane. 
Hon  J.  S.  Boise, 
wm.  A.  Cook. 
0.  M.  Trumbauer. 
Will  McKnlght. 
Phil.  Dorweller. 
M.  L.  Fuller. 


♦U.  S.  Weather  Bureau. 
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WEATHER-CROP  OBSERVERS. 


The  larger  number  of  meteorological  observers,  in  the  foregolDgr  list, 
contributed  weekly  weather-crop  reports,  during  the  crop  season  from  April 
Ist  to  October  Ist.  Weekly  reports  were  also  received  from  the  follow^ing 
special  observers  who  were  not  supplied  with  standard  instruments: 


STATION  8. 


OBSKRVERS. 


STATIONS. 


OBSBRVXRS. 


Afton.. 

Agency 

Ames 

Albla 

Ankeny 

Battle  Creek 

Bloomfield 

Oarbon 

Carson    

Centervllle 

Charles  City 

Charlton 

ClarksviUe 

Clermont 

Council  Bluffs 

Dedham  

Danville 

Emerson    

Fontanelle 

Ford 

Fort  Dodge 

Geneva 

Hodge 

Humboldt 

Hamlin 

Humeston 

Independence 

Indlanola 

Towa  City 

Jefferson 

Leon 

Liarrabee 

LeMars 

Liedyard 

Lawler 

Lockrldge 


M.  V.  Ashby 

J.  H.  Van  Zant 

Henry  C.  Wallace 

Wm.  Mercer 

I.  A.  McRlnley 

Ed.  Parmenter... 

A.  Preston 

George  Duffleld 

L.  C.  Morris 

N.M.King 

G.  N.  Ferguson 

Henry  Galley 

W.  B.  Towner 

M.  .1.  Burr 

F.  M.  Russell 

Chas.  Larrabee 

L.  Prouty 

J.W.Kay 

Sherman  Matthews 

D.  B   Nims    

W.  H.  Bridacman 

W.  W.  WhJtmore 

R.  W.  Blain 

Wm.  H.  Thompson 

James  Piper 

G.  L.  Tremain 

P.  p.  Moore 

S.  H.  Moore 

C.  L.  Thomas 

T.  B.  Hammer 

A.O.  Price 

S.  M.Taylor 

John  Daj' kin , 

H.  U.  Oarnahan , 

Hon,  Henry  Schrooten. 

Prank  Miller 

Hon.  Wm.  Glattly 

Joh  n  F.  Farm  an 


Manning 

Mapleton 

Marshalltowu ... 

Mason  City , 

Mt.Ayr    

Mt.  Pleasant 

Minburn 

Mount  Vernon.. 

Newton 

North  English  . . 

Nevada 

Osage 

Orange  City  

Paton 

Pittsburg 

Polo  Station 

Prescott 

Paullina 

Rockwell  City.. 
Rock  Rapids  — 

RossvlUe 

Sac  City 

Sanduslcy 

Sageviile 

Shenandoah 

State  Center 

Sumner 

Tama 

Van  Home 

Wapello 

Wau  kee 

Wheatland 

Wlnterset 

Wyoming 

Wall  Lake    

Yankee 

Walnut 

What  Cheer 


H.  W.  PoUook. 
A.  Lamb. 
Hon.  J.  6.  Brown. 
Wm.  NettletoD. 
Hon.  Wm.  Shriver. 
W.  S.  Wright. 
J.  W.  O'Brien. 
Robert  Smith. 
J.  P.  Beaity. 
J.  L.  Williams. 
O.  G.  Ashford. 

E.  W.  Stacy. 

H.  J.  Vande  Waa. 
Hon.  Joshua  Jester. 
G.  C.  Duffleld. 
A  E.  Miller 
G.  W.  Iden. 
Geo.  Hakeman. 
J.  G.  Palmer. 

D.  E.  F.  Merrill. 

F.  B.  Wiley. 
Dr.  C.  Brown. 

Z.  Hollingsworth. 
Hon.  P.  N.  Knoll. 
Reuben  Mulllson. 

E.  N.  Thompson. 
John  Dawson. 
W.O  Malln. 
Spencer  Smith. 
O.  P.  Smith. 
John  Wragg. 

D.  Beck  man. 
H.  A.  Kinsman. 
R.  A.  Norton. 
T.  E.  Wilcox. 
W.  S.  Nicholson. 

F.  L  Martin. 

O.  O.  Lawrence. 


PUBLICATIONS. 

Twenty-tive  weekly  Weather-Crop  Bulletins  were  issued  during  the  crop 
season,  the  total  number  of  copies  distributed  being  about  35,000.     Summa 
ries  of  these  Bulletins,  giving  the  status  and  prospect  of  crops  from  week  to 
week,  were  copied  by  the  weekly  and  daily  press,  and  were  circulated  by 
associated  press  and  special  dispatches. 

The  total  number  of  copies  of  the  Monthly  Review  distributed  during  the 
year  was  about  22,000,  answering  the  corstantly  increasing  requests  for  this 
publication. 

MONTHLY  CROr   REPORTS. 

About  the  first  of  June  the  first  regular  monthly  crop  report  was  tabu- 
lated from  the  estimates  of  the  ten  hundred  crop  correspondents  of  this 
Bureau,  showing  the  acreage  and  condition  of  the  staple  crops.  Kepoits 
were  also  issued  in  July,  August,  October  and  December,  and  widely  dis- 
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seminated  through  the  Monthly  Review,  the  press  and  other  channels  of 
commnnication  to  the  public. 

DISl'LAY    STATIONS. 

Through  the  agency  of  the  State  service  the  daily  weather  forecasts  of  the 
National  Bureau  were  widely  disseminated  to  meet  the  increasing  public 
demand,  and  the  number  of  display  stations  has  been  materially  increased. 
A  very  considerable  per  centage  of  the  people  are  now  receiving  the  bene- 
fits of  the  daily  weather  forecasts. 

GENERAL  REVIEW  OF  THE  YEAR. 

The  mean  temperature  of  the  year  1892.  for  the  State,  was  47.5  ^ ,  which 
is  about  the  average  for  the  past  twenty  years.  The  mean  of  1890  was 
47.7  ^ ,  and  in  1891  it  was  47.4  ®  —showing  a  notable  adherence  to  the  general 
average  in  years  widely  different  In  those  features  of  the  weather  afifecting 
crop  production. 

.  The  winter  months  of  1892  were  generally  mild,  with  about  the  usual 
number  of  stormy  days,  and  above  the  average  amount  of  precipitation. 
The  spring  months  were  abnormally  cold,  wet  and  backward,  with  an 
unusual  number  of  stormy  days  and  excessive  cloudiness,  greatly  retardin 
seeding  and  all  farm  operations.  In  fact,  it  was  the  most  unfavorable  spring 
known  in  Iowa  within  a  score  of  years,  and  its  efifects  were  shown  in  de- 
creased acreage  of  the  staple  crops  and  greatly  diminished  harvests.  The 
summer  was  warm  and  more  favorable  for  crops,  and  the  tine  autumn  in 
some  measure  made  amends  for  the  unfavorable  spring  but  the  round-up 
of  crops  showed  a  great  falling  off  in  amount,  compared  with  the  magnifi- 
cent yield  of  1891.  The  State,  however,  produced  abundantly,  compared 
Trith  other  western  states,  and  better  prices  in  some  measure  compensated 
for  the  shortage  in  total  production. 

The  average  total  precipitation  (rain  and  melted  snow)  was  85.74  inches 
The  greatest  amount  reported  was  48.77  inches  at  Dubuque;  least  amount. 
:M.78  inches  at  Sac  City.  The  average  snowfall  was  81.7  inches;  highest  total 
reported,  50  inches,  at  Richland;  least  amount,  8  inches,  at  Glenwood. 
Over  two-thirds  of  the  average  precipitation  of  the  year  fell  in  the  six  crop 
months— April  1st  to  October  1st. 


MONTHLY  WEATHER  SUMMARY. 


JANUARY. 

Barometer.  The  mean  atmospheric  pressure  for  the  month  was  30.221 
inches.  Highest  observed,  80.7G0  at  Bancroft;  lowest,  29.421  at  Clinton,  on 
the  1st.    The  range  for  the  State  was  1.389  inches. 

Temperature.  The  mean  daily  temperature  for  the  month,  15.8^,  was 
about  the  normal  for  the  Stat^.  The  eastern  districts  were  relatively  colder, 
ranging  from  one  to  four  degrees  below  the  normal.  The  highest  monthly 
mean  was  at  Glenwood  and  Fort  Madison,  both  of  which  stations  reported 
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"29^^  as  the  mean  for  the  month.  The  lowest  was  9.1®  at  Williams.  The 
maximum  temperature  reported  was  76®  on  the  29th;  the  lowest  38®  below 
zero  at  Atlantic  on  the  19th.  Average  monthly  range  for  the  State,  75.4®. 
Precipitation.  The  precipitation  (rain  and  melted  snow)  was  slightly 
above  the  normal  amount  in  the  southeastern  and  south  central  counties,  and 
in  a  number  of  counties  in  the  east  central  district.  The  average  for  the 
State,  1.09  inches,  was  slightly  below  the  normal.  The  greatest  amount 
reported  was  3.18  inches  at  Fairfield;  least  amount,  0.10  inches  at  Bancroft. 
The  average  depth  of  snow  fall  was  6.9  inches;  average  number  of  days  on 
which  .01  inch  ar  more  of  precipitation  fell,  5.2.-  The  average  number  of 
cloudless  days  was  15.8. 

OBSERVERS'  NOTES. 

Charles  City— J.  W.  Smith.  From  January  6th  to  20th  the  thermometer 
was  below  zero  every  morning,  except  the  7th,  when  it  was  4  ^  above,  and 
the  11th,  when  just  zero — an  unusually  low  temperature. 

C/inton— Luke  Roberts.  The  ushering  in  of  January,  1892,  was  a  dupli' 
«ate  of  January  of  1891- -rain  commencing  on  December  31st,  continuing 
until  2  p.  H.,  January  1st,  when  it  turned  to  snow,  continuing  until  9  p.  m. 
The  depth  was  about  two  inches  and  wind  very  lively — 23  miles  an  hour. 
Total  wind  movement  for  the  month,  4,640  miles;  prevailing  direction, 
southwest.  The  storm  period  was  from  the  1st  to  17th,  with  precipitation 
below  normal.  Enough  snow  fell  to  make  passable  sleighing.  Weather  was 
propitious  for  out-of-door  business,  except  for  the  intense  cold  during  the 
central  portion  of  the  month.  The  ice  harvest  was  unusually  fine,  the  crop 
being  about  12  inches  thick.  On  the  26th,  at  10:30  p.  m.,  a  brilliant  meteor, 
with  tn^in  of  fire,  was  observed  in  the  southwest  at  an  elevation  of  40  ^  above 
the  horizon,  moving  northwesterly,  disappearing  below  the  horizon. 

Cedar  Rapids, — U.  D.  Olds.  The  mean  temperature  of  the  month. is 
lower  than  three  years  past,  but  higher  than  in  January,  1885.  '86,  '87  and 
'88.    But  little  wind  accompanied  any  of  the  snow  falls. 

BlocHon.—^.  W.  Thompson.  A  very  fine  January — no  storms  of  any 
severity  and  no  winds.  Weather  mostly  clear  and  salubrious.  Some  blue- 
birds and  robins  have  been  seen,  and  wild  geese  were  observed  flying  north- 
ward.   Mostly  red  sunrises  and  sets. 

Blakeville.^  J  AMES  Rodgers.  There  have  been  twenty  days  of  sunshine 
during  the  month,  with  very  little  wind.  The  wind  was  south,  west,  and 
northwest,  in  about  equal  proportions. 

Larrabee.—H  B.  Strever.  The  cold  wave  which  struck  this  place  early 
in  the  month  culminated  in  the  extreme  cold  of  January  10th,  on  which 
<late  the  spirit  thermometer  registered  32. 5^  below  zero,  which  is  the  cold- 
■est  weather  experienced  here  for  yeftrs. 

AUa.~DAVU>  K.  Hadden.  Only  a  trace  of  snow  on  the  gpround  on  the 
'25th;  roads  wet  and  very  muddy.  A  brilliant  meteor  on  26th  at  6:45  p.  m., 
between  planets  Jupiter  and  Venus.  Aurora  borealis  on  2d,  3d  and  4th; 
auroral  glows  on  28th  from  11  p.  h.  to  6  A.  M.  of  the  29th,  quite  bright,  with 
occasional  streamers  from  4:45  to  5:30  p.  h.  on  the  29th.  On  the  30th  noticed 
about  8:30  p.  M.  a  low  arch,  with  dark  segment,  brightest  at  9:00  P.  h.,  vis- 
ible till  morning  of  31st.  Solar  halo  on  the  16th;  vertical  column  at  sunrise, 
followed  by  snow  during  the  day. 
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FEBRUARY. 

Barometer.  The  mean  atmospheric  pressure  for  the  month  of  February 
-was  80.149  inches.  Highest  observed,  30.702  inches  at  Cresco  on  the  15th; 
lowest  observed,  29.362  inches  at  Clinton,  on  the  10th. 

Temperature.  The  month  was  warmer  than  usual,  the  daily  mean 
temperature  28.10,  being  about  6^  above  the  normal. 

The  highest  monthly  mean  was  85.9<=*,  at  Fort  Madison;  lowest,  21.7®,  at 
Larrabee.  The  maximum  temperature  reported  was  68<=*,  at  Glen  wood,  on 
the  17th;  lowest  temperature  reported,  20<=*  below  zero,  at  Bancroft,  on  the 
15th.    The  average  monthly  range  was  55.8®. 

PRECiprrATiON.  The  month  was  characterized  by  an  excessive  amount 
of  cloudiness,  with  prevalence  of  foggy  weather;  but  the  average  precipita- 
tion for  the  State,  1.20  inches,  was  slightly  below  the  normal.  The  greatest 
amount  reported  was  2.18  inches,  at  Cedar  Rapids;  least  amount,  0.12  inch, 
at  Elkader. 

The  highest  velocity  of  wind  was  42  miles  an  hour,  at  Grinnell.  A  thun- 
der-storm was  reported  at  Fort  Madison  on  the  7th. 

OBSERVERS'  NOTES. 

College  Springs, — A.  A.  Berry.  The  month  has  been  unusually  mild  for 
this  climate,  but  very  little  sunshine,  the  moisture  keeping  the  roads  and 
yards  very  muddy.  Fall  wheat  is  all  right,  though  somewhat  small.  It  has 
withstood  the  winter  remarkably  well. 

Coming. — John  W.  Bixby.  The  most  peculiar  characteristic  of  the 
month  of  February  was  the  lack  of  sunshine  for  seven  days— 17th  to  24th, 
daring  which  foggy  weather  prevailed,  and  roads  became  very  bad. 

Clinion.— Dr.  Luke  Roberts.  The  month  was  warmer  than  any  former 
February  in  fourteen  years,  except  that  of  1882.  The  mean  temperature 
was  80.4^,  and  the  average  was  7.7®  above  normal.  The  lowest  tempera- 
ture for  the  month  was  1®  on  the  morning  of  the  15th.  Precipitation  was 
below  normal,  being  only  1.76  inches,  of  which  .91  fell  on  the  6th  and  7th. 
A  little  snow  on  the  28th.  Cloudiness  prevailed  during  the  entire  month, 
especially  the  last  half;  only  one  entire  clear  day.  Total  run  of  wind,  5,470 
'  miles,  being  300  miles  in  excess  of  normal.  Maximum  velocity,  18  miles  an 
hour;  prevailing  direction,  northeast  and  northwest.  An  electric  storm  of 
considerable  magnitude  prevailed  on  the  13th.  extending  over  a  a  large  area 
of  the  northern  portion  of  the  United  States  from  the  Missouri  valley  to  the 
Atlantic.  This  was  visibly  manifest  in  the  evetiing,  when  a  magniticent 
display  of  aurora  borealis  illuminated  the  northern  hemisphere. 

Bhckton. — C.  W.  Thompson.  The  winter  has  been  very  "open"  and 
favorable  to  agricultural  interests.  Everything  seems  to  indicate  an  early 
spring.  Streams  free  from  ice.  Frost  nearly  out  of  ground  at  close  of 
February. 

Belle  P/ai/ie.— H.  W.  Vandike.  Temperature  for  February  was  the 
highest  we  have  on  record,  being  8®  higher  than  in  1890,  and  7®  higher  than 
normal  obtained  from  a  record  of  nine  years  at  this  section.  Only  eleven 
days  during  which  the  mean  temperature  was  below  freezing.  Muddy 
roads  have  been  the  rule,  the  worst  known  for  years. 

iimana.— Conrad  Schadt.  On  the  13th  a  brilliant  aurora  was  visible 
about  6:15  P.  If.    it  was  a  fiery  red  sheet  reaching  a  height  of  about  25^, 
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through  which  rays  of  white  light  were  shooting  upwards  and  aboye  it. 
The  sublime  phenomena  lasted  only  forty-tive  minutes.  Ducks  and  geese 
were  flying  northward  on  the  25th. 

Logan.  —Mrs.  M.  B.  Stern.  The  month  has  been  remarkable  for  the 
number  of  cloudy  days;  foggy  but  not  much  precipitation.  The  peewees 
and  bluebirds  were  with  us  on  the  8th.  Wild  geese  flying  northward  ou 
the  9th  and  10th. 

Carroll. — Moses  Simon.  We  had  seventeen  cloudy  days  daring  February. 
From  the  17th  to  the  29th  there  was  very  little  sunshine.  Roads  were  in 
worse  condition  than  they  have  b^en  for  many  years. 

BlakevUle.—Jks.  Rodgebs.  The  wind  has  been  variable,  changing  from 
southeast  to  northeast.  We  have  had  twenty  cloudy  days  during  February; 
balance  clear  and  mostly  warm  for  the  season. 

MARCH. 

Barometer.  The  mean  atmospheric  pressure  for  the  mouth  was  30.11^ 
inches.  The  highest  observed  was  80.849,  at  Grinnell,  on  the  27th;  lowest, 
29  323  inches  at  Clinton  on  the  9th.    Range,  1  526  inches. 

Temperature.  The  mean  temperature/ 31.9^,  was  about  the  normal  for 
the  State.  The  highest  monthly  mean  was  38.8®,  at  Fort  Madison,  and  the 
lowest  26.6®,  at  Osage.  The  maximum  reported  was  48®,  at  Glenwood  on 
the  3d;  the  lowest  6®  below  zero,  at  Glenwood  on  the  10th.  The  average 
range  for  the  State  was  60.3® . 

Precipitation.  The  average  precipitation  for  the  State,  2.22  inches, 
was  slightly  above  the  normal  amount  for  March,  and  it  was  well  distrib- 
uted. Logan  received  the  greatest  amount,  4.58  inches;  least  amount  0  57, 
at  Elkader.  Average  depth  of  snow  fall,  8.9  inches.  The  month  was  char- 
acterized by  more  than  the  averag»)  amount  of  cloudiness  and  foggy  weather, 
and  the  country  roads  were  well  nigh  impassable.  But  little  field  work  was 
done.  There  were  three  days  of  excessively  high  winds;  greatest  velocity 
reported,  54  miles  an  hour,  at  Davenport  on  the  9th. 

observers'  notes. 

FayeUe,—R.  Z.  Latimer.  The  ice  was  nearly  all  out  of  the  streams  by 
the  8th,  and  on  that  date  bluebirds  were  seen  and  the  sap  ran  freely.  Bet 
on  the  9th  one  of  the  worst  blizzards  ever  known  in  this  section  continued 
all  day  and  evening;  velocity  over  40  miles  an  hour. 

CVfseo.— Gregory  Marshall.  On  the  9th  about  9  a.  m.,  the  wind 
became  a  gale  from  the  northwest  which  continued  all  day  more  or  less 
violent,  being  the  most  decided  blizzard  we  have  had  for  years.  Traffic  on 
the  railroad  was  impeded. 

Belle  Plaine.^H.  W.  Vandike.  The  temperature  dropped  47®  in  30 
hours,  from  3  p.  m.  on  the  8th,  to  9  p.  m  on  the  9th.  On  the  9th  the  wind 
attained  an  estimated  velocity  of  40  to  45  miles  an  hour.  The  pressure  at 
7  a.  m.  of  that  day  (reduced)  was  29.49  inches.  Robins  and  bluebirds  first 
appeared  on  the  3d.  On  the  night  of  the  31st  the  wind  blew  40  miles  an 
hour  and  was  increasing  in  force. 

.^Z^a.— David  £.  Hadden.  About  midnight  of  the  8th  of  March  the  wind 
suddenly  changed  to  the  northwest  with  terrific  force,  and  continued  to  the 
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forenoon  of  the  10th,  when  it  began  to  decrease  and  calm  succeeded  at  9  p. 
u.  It  was  accompanied  bj  a  cold  wave;  between  8  p.  m.  of  the  8th  and  3  p. 
M.  of  the  9th,  the  fall  in  temperature  amounted  to  over  40  degrees.  Chim- 
neys and  metal  roofs  were  blown  ofif,  and  other  minor  casualties  were  the 
result  of  the  gale,  which  was  the  severest  experienced  here  in  many  years. 
The  roads  in  March  were  the  muddiest  ever  known  here  at  this  time  of  year. 

Clinton. — Luke  Roberts,  M.  D.  The  behavior  of  March  was  very  satis- 
factory, compared  with  its  thirteen  predecessors.  The  most  notable  storm 
was  the  'blizzard  of  the  9th,  when  the  wind  velocity  averaged  20  miles  an 
hour  for  24  consecutive  hours.  The  maximum  velocity  was  28  miles  from 
10  A.  u.  to  8  p.  u.;  minimum.  18  miles.  It  came  from  the  west,  with  snow 
most  of. the  time,  but  not  sufficient  to  cover  the  ground.  Temperature  fell 
toS**  above  zero. 

Larrabee, — H.  B.  Strever.  A  few  minutes  before  midnight  on  the  8th, 
the  wind  changed  from  south  to  northwest  and  blew  a  gale  of  40  miles  an 
hour;  but  little  damage  was  done.  Blackbirds  and  robins  appeared  on  the  7th . 

Zoyan.— Mrs.  M.  B.  Stern.  The  month  was  remarkable  for  number  of 
cloudy  days  and  high  winds  on  the  9th,  10th  and  81st.    But  little  damage  done. 

Qlenwood.—^i&Tfi  Dean.  The  wind-storm  of  the  9th  was  very  severe, 
unrooting  a  few  buildings,  prostrating  some  fences  and  blowing  over  several 
windmills  and  towers. 

APRIL. 

Barometer.  The  mean  atmospheric  pressure  for  the  month  was  80.016' 
highest  observed,  80.460  inches,  at  Clarinda,  on  the  9th;  lowest  observed' 
29.110,  at  Sioux  City,  on  the  10th.    Range,  1.850  inches. 

Temperature.  The  mean  temperature  of  the  month,  45.4®,  is  about 
2.6<=^  below  the  normal  for  the  State,  making  it  the  coldest  April  recorded 
since  188t.  The  highest  mean  recorded,  was  51.5®,  at  Fort  Madison,  and 
the  lowest.  41.1®,  at  Williams.  The  maximum  temperature  reported,  was 
88®,  at  Sioux  City,  on  the  30th,  and  the  lowest,  14®,  at  Sioux  Falls,  on  the 
10th.    The  range  for  the  State  was  74® . 

Precipitation.  The  average  precipitation  was  4.75  inches,  which  is 
about  two  inches  above  the  normal  for  the  month.  The  moisture  was  gen- 
erally well  distributed,  the  least  amount  reported  being  2.48  inches,  and  the 
greatest  amount,  8.8S.  In  this  was  included  an  average  snowfall  of  5.7 
inches.  It  was  altogether  the  wettest  April  recorded  in  Iowa  within  the 
past  ten  years. 

Wind  Movement.  The  total  wind  movement  was  above  the  average. 
On  the  1st  high  winds  prevailed  over  the  entire  State.  The  maximum  veloc- 
ities recorded  at  the  various  United  States  Weather  Bureau  stations  were 
as  follows:  Des  Moines,  64  miles  an  hour;  Sioux  City,  60;  Davenport,  60; 
Omaha,  42;  Keokuk,  40;  Dubuque,  82.  The  storm  caused  considerable  dam- 
age in  the  aggregate  to  roofs,  chimneys  and  light  frame  structures.  But 
there  was  nothing  to  justify  the  exaggerated  reports  sent  abroad  descriptive 
of  the  * 'awful  effects  of  the  great  Iowa  cyclone."  The  wind  storm  was 
caused  by  an  extended  'iow,"  which  on  that  date  was  central  in  northern 
Kansas  and  southern  Nebraska,  and  high  velocities  were  general  through- 
out the  west  and  northwest 
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Thunder  Storms.  Occurred  on  the  Ist,  2d,  3d,  4th,  9th,  12th,  13th.  17th 
18th.  19th,  20th,  25th,  26th.  27th,  29th  and  30th. 

Hail.  Charles  City,  20th;  Ames,  26th;  Alta,  80th;  Algona,  30th;  Aniana. 
4th;  Atlantic,  8d;  Grand  Meadows,  30th;  Greenfield,  3d;  Indianola,  13th; 
Independence,  18th;  Hopkinton,  13-20th;  Hampton,  30th;  Marshall  town. 
30th;  Monticello,  4-13th;  Murray,  13th;  Winterset,  20th;  Williams,  Ist; 
Osage,  l-30th;  Storm  Lake,  30th;  Grundy  Center,  30th. 

OBSERVERS'   NOTES. 

Ames. — E.  (J.  Dickinson.  High  wind  on  the  Ist;  unusually  heavy  rain 
on  night  of  8d.  Grass  was  green  on  the  1st.  Budding  of  willow  early  in 
the  month. 

Algona.— J AMKS  Barr.  On  the  13th  and  20th  the  heavy  snow  fell.  Go 
the  night  of  the  80th  there  was  a  considerable  noise  for  sometime  preceding 
the  storm,  sounding  like  a  train  of  cars. 

Bonaparte.— Hov,  B.  R.  Vale.  A  ver}'  cold,  cloudy  and  rainy  month; 
vegetation  backward. 

Blockton.—C  W.  Thompson.  Severe  wind  storm  April  1st;  frost  the 
28th;  very  cloudy,  and  spring  work  two  weeks  behind. 

Clinton. — Luke  Roberts.  Weather  was  about  usual  in  temperature, 
but  gave  an  excess  of  precipitation,  cloudiness,  storm  days  and  movement 
of  wind.  The  spring  is  about  two  weeks  late.  Cherry  trees  which  usually 
are  in  full  bloom  at  the' close  of  April  showed  only  faint  signs  at  that  time. 
The  principal  storm  of  special  interest  was  that  of  the  1st,  which  was  accom- 
panied by  a  destructive  wind.  One  of  our  new  factories  had  its  roof  taken 
off  and  dashed  to  the  ground  in  a  splintered  condition;  another  adjoining 
factory  received  some  damage;  also  some  houses,  lumber,  etc.,  suffered  loss. 
The  greatest  precipitation  occurred  the  8d  and  4th,  measuring  two  inches. 
The  greatest  downpour  was  between  9  and  10  p.  m.,  of  the  3d.  Lightning 
killed  two  valuable  horses  standing  together  not  far  from  a  barn.  It  was 
wetter  at  close  of  month  than  previously. 

Delaware.  — Wm.  Ball.  April  was  remarkable  for  lack  of  sunshine,  and 
the  season  at  its  close  was  one  week  later  than  last  year. 

Keosauqua.—J.  K.  Landes.  On  the  1st  there  was  a  high  gale  that  blew 
•down  fences,  stacks,  chimneys,  etc.,  and  did  some  damage  to  light  baild- 
ings.  Considerable  snow  fell  on  the  14th,  coming  with  rain  and  melting  as 
it  fell.    Frost  on  29th  did  no  damage. 

Fayette.^K.  Z.  Latimer.  The  high  wind  on  afternoon  of  the  1st  did  no 
damage  here,  except  to  a  few  small  buildings  and  chimneys.  Piowingcom- 
menced  on  the  1st;  but  very  little  grain  was  sown  before  the  7th.  Seeding 
was  fully  two  weeks  late. 

Greenfield.— J  G.  Culver.  On  the  1st  many  chimneys  were  blown 
down  by  the  high  wind.  At  the  court-house  slates  were  blown  from  the 
roof.    Many  sheds  and  a  few  small  barns  were  destroyed. 

Grand  Meadow.— Y.  L.  Williams.  March  3l8t  and 'April  1st  a  perfect 
gale  came  from  the  southeast  and  southwest,  which  blew  down  some  trees 
but  no  buildings.  The  ground  is  more  thoroughly  soaked  than  it  has  been 
in  five  years. 
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Coming.— J,  W.  Bixby.  The  high  wind  on  the  1st  did  considerable  dam- 
age in  this  part  of  Iowa,  and  the  wet  weather  has  prevented  sowing  small 
grain.  The  prospect  is  not  favorable  for  large  crops.  During  April  there 
were  only  10  clear  dajs,  5  fair,  and  15  days  in  which  the  san  failed  to  show 
up,  and  we  were  thinking  of  offering  a  reward  for  his  return. 

West  Bend.—Vu.  Dorweiler.  The  month  was  very  unfavorable  for 
farm  work,  and  roads  were  almost  impassable.    Season  two  weeks  late. 

StM-m  Lake.— A.  J.  Bond.  The  month  averaged  about  6^  colder  than 
last  year,  and  at  its  close  the  season  was  one  week  late. 

Williams.—M.  L.  Fuller.  This  has  been  the  coldest  and  wettest  April 
in  the  five  years  of  my  oboervations.  Heaviest  rain  on  the  8d,  1.72  inches. 
Maples  and  box  elders  budded  by  the  23d;  willows  and  orchard  trees  on  the 
26th  and  28th. 

Murray. — A.  W.  Lewis.  A  very  high  wind  occurred  on  the  Ist,  doing- 
considerable  damage  to  buildings,  trees,  etc.  On  the  ISth  rain  fell  to  the 
depth  of  1  50  inch  in  1  hour  and  30  minutes.  There  was  also  heavy  hail, 
covering  the  ground  on  that  date. 

May. 

Barometer.  Mean  pressure  for  the  month,  29.901  inches;  highest 
observed,  30.38  inches,  on  the  18th.  at  Dubuque;  lowest  observed,  29.27 
ioches,  on  the  18th  at  Dubuque;  range  for  the  State,  1.11  inches. 

Tempbratcrr.  The  temperature  of  May  was  abnormally  low,  the  mean 
for  the  State  being  54®,  which  is  5.7®  below  the  normal.  The  maximum 
reported  was  88®  at  Glenwood,  on  the  24th;  lowest.  29®  at  College  Springa 
on  the  10th.    The  monthly  range  for  the  State  was  59®. 

Precipitation.  The  average  precipitation  for  the  State  was  8.77  inches 
—a  little  more  than  double  the  normal  amount  for  May.  Osage  reported 
the  least  amount,  4.87  inches,  which  is  slightly  above  the  normal  for  that 
locality.  The  heaviest  measurement  was  12.64  inches  at  Seymour,  in  Wayne 
county.  All  portions  of  the  State  were  thoroughly  soaked,  and  in  the  larger 
part  there  was  a  great  excess  of  moisture.  There  was  k^ery  little  sunshine, 
and  the  records  at  the  Central  Station  showed  76  per  cent  of  cloudiness. 
Farm  work  was  greatly  retarded,  and  very  little  planting  was  done.  It  was 
altogether  the  most  unfavorable  May  for  farming  operations  known  in  Iowa 
for  a  quarter  of  a  century. 

The  soil  was  thoroughly  saturated  at  the  close  of  April  and  the  enormous 
rainfall  in  May  overtaxed  the  capacity  of  the  streams,  causing  great 
destruction  of  crops,  fences,  bridges,  live  stock  and  even  buildings  in  some 
localities.  The  greatest  destruction  was  wrought  at  Sioux  City  on  the  17th 
and  18th  by  the  sudden  rise  of  the  Floyd  river,  when  nine  persons  were 
reported  drowned,  and  the  loss  of  property  aggregated  more  than  a  mill, 
ion  dollars.  The  Des  Moines  river  floods  at  Des  Moines.  Ottumwa,  Fort 
Dodge  and  Keokuk  also  caused  very  heavy  damage.  In  fact,  there  were  but 
few  counties  that  escaped  a  measure  of  loss  by  the  unprecedented  floods, 
and  May,  1892,  will  be  referred  to  in  future  years  as  a  breaker  of  records 
and  a  maker  of  hisch  water  marks.  It  was  a  month  of  disasters  throughout 
^he  Mississippi  valley. 

Show.  Charles  City,  20th.  Corning,  Clarinda,  Centerville,  Cedar 
Rapids,  Glenwood,  Indianola,  Keosauqua,  Larrabee,  Monticello,  McCaus* 
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land,  Oskaloosa.  Osage,  Sac  City,  Storm  Lake,  Seymour,  Williams,  West 
Bead. 

Thunder  Storms.  1, 2, 3,4,  5.  8, 9, 10, 13, 14. 15,  16, 17. 18, 34, 27. 28.  29, 30. 

Slbbt.  Charles  City,  20th;  Fairfield,  20ch;  ladependence,  20th;  McCaus 
land,  2l8t;  Tipton,  19tb:  Williams. 

Hail.  Charles  City,  20th;  Eagle  Grove,  17th;  Fairfield,  14th;  Greenfield, 
2d.  18th,  Grundy  Center,  14th,  26th;  Indianola,  20th;  Murray,  Ist,  2d- 
McCausland.  27th;  Osage,  25th;  Tipton,  19th. 

Frost.    3,  4,  6,  7,  8,  10, 11,  12.  20.  21,  22  and  27. 

OBSERVERS'  NOTES. 

Delaware. — Wm.  Ball.  May  came  in  with  a  heavy  rain  and  went  out 
with  a  soaking  downpour,  delaying  planting.  About  two-thirds  of  the  corn 
was  planted  at  close  of  month,  but  some  of  the  seed  rotted.  Grass  and  oats 
on  upland  doing  well.  Season  14  days  later  than  last  year.  Fruit  prospect 
good,  except  strawberries. 

Belle  Plaine. — H.  W.  Vandike.  No  excessive  downpour  of  rain,  but 
almost  one  continuous  ''drip-drip.'*  A  large  percentage  of  the  corn  planted 
between  the  7th  and  25th  of  May  must  be  replanted.  Below  I  give  mean 
temperature  and  precipitation  for  May  in  the  years  named  from  records  at 
this  station: 
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Cedar  Rapids  — H.  D.  Olds.  Vegetation  at  close  of  month  was  two 
weeks  or  more  late.  Trees  in  full  leaf.  Water  in  the  Cedar  river  but  little 
higher  than  the  spring  rise.  Wells  and  springs  full.  Grass  and  stock  doing 
well.    Prospect  for  corn  not  flattering. 

Harrison  (Logan) —The  month  was  remarkable  for  cold  rains  and  cloudi- 
ness. There  was  quite  a  storm  of  hail  aod  snow  on  the  20th,  melting  as  it 
fell.  Low  lands  mostly  under  water  through  the  month.  Fruit  considera- 
bly damaged. 

Mechanicsville,—J .  W.  Uubbard.  The  position  of  the  sun  was  scarcely 
descernible  for  days  at  a  time.  Rye  and  upland  oats  looking  well.  Rain- 
fall, 8.94  inches,  and  June  opened  with  promise  of  doubling  that;  and  yet 
the  subsoil  needed  all  the  moisture. 

West  Bend.—VH.  Dorweilkr.  The  wettest  May  on  record.  Everything 
two  or  three  weeks  backward. 

Williams.— M.  L.  Fuller.  Rain  fell  on  21  days  in  May,  the  heaviest 
occuring  on  night  of  4th  and  5th,  measuriug  1.53  inches.  On  evening  of  the 
14th  about  .35  fell  in  15  minutes. 
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MonHeello. — H.  D.  Smith.  The  maximum  temperatare  for  May  sinoe 
1854,  was  05®,  in  1856;  minimum  for  same  pAriod,  25°,  in  1885;  normal, 
59.8°;  maximum  rainfall  7.97  inclies,  in  1858;  minimum,  0.76.  in  1874;  nor- 
mal rainfall  for  the  month,  3.85.  May,  1892,  breaks  the  record  for  rain  over 
1858,  the  toUl  beinfi^  9.58  inches. 

GoUege  Springs  — A.  A.  Berry.  A  very  backward  month,  with  low  tem- 
perature and  excess  of  rainfall.  But  little  sprin^r  wheat  sown.  Not  an 
ayera^  acreage  of  oats;  fully  5  per  cent  of  joat  fpround  is  bare.  Fall  wheat 
gives  promise  of  two-thirds  of  a  crop,  or  a  little  more  than  16  bushels  per 
acre.  Fruit  injured  by  frost.  Ten  per  cent  less  than  average  acreage  of 
corn  planted. 

C^eo.— Gregory  Marshall.  The  combioed  rains  of  April  and  May 
this  year,  11  83  inches,  amount  to  more  than  that  of  the  same  months  during 
the  past  twenty  years. 

Coming.—^.  W.  Bixby.  Too  much  cloudy  and  rainy  weather  for  farm 
work.  The  month  winds  up  with  a  heavy  rain  aod  wind  in  northwest,  with 
no  promise  of  a  cessation  of  hostilities. 

BlakevUle. ^Jamus  Rodgbrs.  Prevailing  wind  for  the  month  southeast' 
with  excessive  and  cloudy  weather.    Corn  planting  three  weeks  late. 

Bhckion.—C  W.  Thompson.  A  great  amount  of  rain  has  fallen  this 
month  and  crops  are  backward.  Some  damage  to  railroads  and  bridges  by 
floods. 

Muscatine. — J.  P.  Walton.  There  has  been  a  rainfall  of  10.3*2  inches 
daring  the  month  of  May,  1892.  No  such  record  has  been  made  here  since 
1851.  It  has  rained  sixteen  different  days,  and  we  have  had  sixteen  cloudy 
days.  The  mean  temperature  has  been  two  degrees  below  the  mean  since 
1839.  Maximum  temperature,  76°;  minimum,  87*^;  mean,  55.7<=*.  There  has 
been  no  damaging  frost  during  the  month. 

Concord. — J.  M.  Elder.  The  following  table  shows  the  May  precipita- 
tion at  this  station  since  1878: 
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Oskaloosa. — Joseph  Boyd.  The  month  of  May  was  very  wet,  cold  and 
backward,  with  high  water,  which  did  considerable  damage  to  bridges  and 
other  property. 

Keosauqua. — John  H.  Landes.  The  month  has  been  very  discouraging 
to  farmers.  No  corn  was  planted  until  the  24th,  which  was  soon  stopped  by 
more  rain.  One  noticeable  feature  about  the  month's  weather  was  the 
absence  of  thunder  and  lightning,  though  it  was  a  rainy  month.    The  Des 
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Moines  river  has  been  nearly  bank  full  the  entire  month,  and  on  the  23(r 
reached  the  highest  point  that  has  been  observed  in  many  years. 

JUNE. 

Barometer.  The  mean  atmospheric  pressure  was  29.906  Inches.  High- 
est observed.  30.268,  at  Omaha  on  the  25th;  lowest,  29.510,  at  Sioux  City  on 
the  10th.    Range  for  the  State.  0.758  of  an  inch. 

Temperature.  The  average  temperature  for  the  State  was  69.2^,  which 
is  about  the  normal.  There  were  cool  periods,  which  gave  an  impression 
that  it  was  a  colder  month  than  the  records  indicate.  The  highest  monthly 
mean  was  75.9®,  at  Bonaparte;  lowest,  63.5®,  at  Cresco.  The  maximum 
temperature  reported  was  102®,  at  Glen  wood  on  the  15th  and  29th;  lowest, 
42®,  on  the  2d  at  Bancroft  and  Centerville.  The  range  for  the  State  was  60^. 

Precipitation.  The  average  for  the  State  was  5.19  inches — slightly 
above  the  normal  for  June.  The  distribution  was  variable,  ranging  from 
0.67  at  Glen  wood  to  14.16  inches  at  Dubuque.  Thunder-storms  occurred  in 
some  localities  on  every  day  of  the  month,  except  the  2d,  8d,  4th  and  9th. 
A  slight  frost  occurred  in  northern  localities  on  the  80th. 

observers'  notes. 

Seymour.— Hon.  L.  W.  Lew^is.  On  the  evening  of  July  1st,  3.81  inches 
of  rain  fell,  the  storm  beginning  at  8:30  p.  m..  and  continuing  until  2:30  a. 
M.,  of  the  2d^nst.  It  was  a  severe  electric  storm.  The  lightning  struck  S. 
Lewis  A  Son^  brick  block,  tearing  off  the  tire  wall  for  twenty  feet,  break- 
ing through  ceilings  and  through  stoves  on  two  floors. 

Qrand  Meadow.— ¥.  L.  Williams.  The  storms  have  been  very  frequent 
and  violent.  Damage  to  fields  by  washing  is  great,  and  considerable  stock 
has  been  killed  by  lightning. 

Amana. — C.  Schadt.  The  heaviest  rainfall  for  many  years  occurred 
June  1st.  in  the  course  of  six  hours,  from  12  to  6  p.  m.,  2.97  inches  fell. 
Many  bridges  were  swept  away.    In  62  hours  5.08  inches  fell. 

Fayette. — R.  Z.  Latimer.  This  section  \(as  visited  by  heavy  electric 
storms  from  the  13th  to  23d  inclusive,  the  lightning  striking  buildings  and 
killing  some  stock,  mostly  lying  near  wire  fences.  The  rains  were  heavy, 
doing  much  damage  to  property  on  low  lands.  On  Sunday,  the  26th,  a  small 
tornado  passing  from  west  to  east,  about  fifteen  rods  wide,  swept  through 
the  south  part  of  this  town.  It  had  a  rotary  motion,  twisting  trees  and 
hurling  them  in  opposite  directions;  and  the  same  with  smalt  buildings  and 
loose  property.  The  roaring  was  like  the  sound  of  a  train  of  cars.  Some 
damage  was  done  to  small  buildings  and  wind-mills  in  its  pathway.  About 
the  same  time  (3  p.  m.),  another  small  one  passed  nine  miles  south,  blowing 
down  a  house  and  two  barns.    No  lives  lost. 

Boiiaparte.—YLo's.  B.  R.  Vale.  After  the  first  week  in  June,  following 
an  excessively  wet  May.  the  month  has  been  seasonable,  giving  fair  results 
as  the  average  June.  The  trouble  was  in  having  nothing  done  in  corn  cul- 
ture till  in  this  month. 

Blockton.—Q.  W.  Thompson.  Hail  fell  in  moderate  quantities  on  the 
13th  and  19th,  some  stones  on  the  13th  being  large  as  hen^s  eggs.  On  the 
16th  lightning  struck  several  places.    On  the  19th  clouds  and  wind  appeared 
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veiy  thresteniDg,  and  people  sought  places  of  safety,  bat  no  damage  was 
done. 

AUa.—D AYiD  £.  Uadden.  On  the  19th,  from  2:30  to  4:30  p.  m.,  a 
destractive  thunder-storm  occurred,  passing  from  northwest  to  southeast, 
with  heavy  rain  and  wind.  The  temperature  fell  30®  in  two  hours;  the 
wind  blew  outward  in  all  directions  from  the  storm  during  its  passage.  At 
about  3:30  P.  M.  lightning  struck  the  Alta.  roller  mill,  and  it  burned  to  the 
ground.  Loss,  about  $10,000.  On  the  20th,  thunder-storms  all  night  at  fre- 
quent intervals,  with  heavy  rain.  Many  telephone  poles  near  town  struck 
by  lightning.  On  the  12th,  about  IOp.  m.,  a  destructive  hailstorm  passed 
wbst  of  Alta,  from  about  ten  miles  southwest  to  ten  or  fifteen  miles  north- 
east. Hail  as  large  as  eggs  are  reported,  breaking  hundreds  of  windows 
and  limbs  of  trees.  A  light  frost  was  ebserved  on  low  places  on  morning  of 
80th. 

Monticello. — Henry  D.  Smith.  Maximum  temperature  for  June  since 
1854,1020 in  1856  and  1870;  minimum,  36<^in  1855;  normal  for  the  month,68.38^. 
fligbest  rainfall  recorded  in  June,  12.19  inches  in  1830;  minimum,  0.74  in 
1857;  normal,  4  28  inches.  On  the  16th  a  windstorm  blew  down  two  barns, 
about  five  miles  north  to  northeast  of  this  place. 

Mechanicsville.—J .  W.  Hubbard.  Rainfall  on  19  days  in  June.  There 
was  a  great  deal  of  lightning.    Three  clear  days;  six  fair  days. 

Hopkinion.^THJto.  Marks.  In  June,  1892,  the  maximum  temperature 
was90O;  minimum,  50^;  mean,  67^.  Rainfall,  10.13  inches.  Average  mean 
temperature  f(»r  40  years,  69^. 

College  Springs.— A.  A.  Berry.  June  has  been  a  very  favorable  month, 
excepting  lack  of  rain,  making  the  ground  cloddy.  Corn  is  regaining  lost 
ground,  and  is  only  about  two  weeks  later  than  last  year.  It  is  a  good  stand 
and  free  from  weeds.  Fruit  a  short  crop,  excepting  grapes.  Taking  it  all 
ID  all  farmers  have  no  cause  to  complain. 

Cedar  Rapids. — H.  D.  Olds.  Highest  water  in  the  river  during  the  sea- 
son was  the  24th;  five  to  six  feet  higher  than  in  the  spring  raise.  There  has 
been  no  very  severe  storm  during  the  month,  or  damage  to  life  or  property 
by  lightning,  but  there  were  some  fine  displays  of  atmospheric  electricity, 
especially  the  2l8t  to  23d. 

SKYBRE  LOCAL  STORMS. 

Special  storm  reports  received  from  meteorological  observers  of  this  serv- 
ice and  others,  indicate  that  portions  of  the  State  were  visited  by  some  ex- 
ceptionally heavy  and  destructive  storms  during  the  period  from  the  15th  to 
the  22d.  The  following  descriptions  are  condensed  from  reports  of  the  most 
severe  and  destructive  of  these  disturbances. 

June  15th  and  16th.  On  these  dates  a  series  of  severe  local  storms  oc- 
curred in  the  N .  E.  district  and  in  contiguous  counties  in  the  N.  C.  and  £.  C. 
districU.  Dr.  J.  W.  Smith,  of  Charles  City,  writes  that  there  was  a  mod 
erate  shower  in  the  morning  of  the  15th.  At  12  M.  it  was  very  dark,  fol- 
lowed by  floods  of  rain  and  pretty  sharp  lightning.  The  total  rainfall  day 
and  night  measured  2.05  inches.  Fourteen  miles  E.  by  N.  £.  crops  were  de- 
stroyed within  a  limited  territory  by  hail. 

Gregory  Marshall,  ot  Cresco,  says  the  15th  was  a  day  of  note  as  regards 
frequency  of  thunder-storms,  the  first  beginning  at  7  a.  m.  At  12;10  p.  m.  a 
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violent  thunder-storm  be^an,  continuing  till  1:80  p.  M.,  with  a  total  rainfall 
of  1.20  inches  in  that  length  of  time.  The  heaviest  storm  came  up  at  10'.30 
p.  M.,  with  heavy  lightning  and  a  deluge  of  rain  lasting  till  after  midnight. 
The  total  }n  18  hours  was  3.07  inches.  Damage  was  done  to  crops  by  wash- 
ing and  floods.  L.  F.  Emmons  lost  five  head  of  stock  by  lightning,  and  oth- 
ers less  number,  mostly  in  Orleans  township.  A  church  was  struck  and 
badly  damaged  by  lightning. 

J.  W.  Bopp,  of  Ha^  keye,  Fayette  county,  reports  heavy  downpours  at 
that  place  on  the  15th  and  through  the  night,  with  a  total  of  2.48  inches, 
causing  much  damage  to  crops. 

James  Rodgers,  of  Blakeville,  Black  Hawk  county,  describes  a  wind- 
storm that  passed  in  his  vicinity  on  afternoon  of  the  16th.  A  funnel-shaped 
cloud  was  formed.  The  storm  blew  down  a  hay  barn  belonging  to  HoUis 
Garrett;  also  destroyed  the  horse  barns,  hog  house  and  work  shop  of  a  Mr. 
Fuller,  and  partially  wrecked  the  farm  buildings  and  dwelling  house  of  A. 
C.  Bratnober.  The  breadth  of  the  track  was  about  150  feet,  and  distance 
traversed,  4  miles. 

At  Monticello  on  the  16th,  according  to  report  of  Henry  D.  Smith,  there 
were  two  storms  of  much  severity.  The  first  began  at  8.05  P.  m.  and  ended 
8.25  P.  M.  It  was  a  thunder  and  wind  storm  (a  straight  blow);  the  wind 
having  sufficient  force  to  blow  a  large  barn  to  pieces  about  5  miles  N.  E.  of 
Monticello.  Some  men  and  horses  were  in  the  barn,  but  were  not  seriously 
injured.  The  second  storm,  from  4:20  to  11  p.  M.,  was  distinguished  by  sev- 
eral lightning  strokes  within  a  mile.  The  steeple  of  the  U.  B.  church  was 
struck;  also  numerous  trees. 

Observer  S.  0.  Emery,  of  Dubuque,  reports  four  distinct  thunder-stormi 
on  the  16th,  resulting  in  heavy  floods  and  some  damage  by  lightning.  Ooe 
building  was  struck  by  lightning,  and  four  persons  severely  injured.  The 
rainfall  within  24  hours  amounted  to  8.50  inches,  resulting  in  washouts  on 
the  railroads  and  damaging  local  floods. 

June  22d  and  28d.  By  far  the  most  damaging  storms  occurred  on  the 
22d,  continuing  till  the  morning  of  the  23d.  It  extended  over  the  whole  of 
the  Northeast  district,  and  a  portion  of  the  East  Central  district. 

James  Rodgers,  of  Blakeville,  reports  a  heavy  fall  of  rain,  accompanied 
by  lightning,  hail  and  wind,  the  storm  beginning  at  6  P.  M.  and  continuing 
till  midnight.  The  rainfall  measured  3.25  inches,  causing  washouts  on  the 
railways,  destruction  of  bridges,  and  much  local  damage.  The  hail  was  not 
destructive. 

F.  L.  Williams,  of  Grand  Meadow,  Clayton  county,  reports  a  very  heavy 
wind  and  thunder-storm  on  the  evening  of  the  22d,  the  rainfall  in  thirty 
minutes  measuring  2.58  inches.  More  buildings  were  struck  and  more  stock 
killed  than  for  a  number  of  years. 

▲  TORNADO  IN  CHICKASAW  AND  BREMER. 

In  the  above  counties  the  storm  of  the  22d-  culminated  in  a  small-sized 
bu  very  active  tornado,  which  wrought  heavy  damage  within  its  narrow 
pathway.  Mr.  E.  C.  Bennett,  of  Tripoli,  contributes  the  following  descrip- 
tion of  the  storm.    He  says  : 

*'The  counties  of  Chickasaw  and  Bremer  were  visited  by  a  destructive 
ornado  on  the  afternoon  of  June  22d.    It  had  been  hot  and  sultry,  with  a 
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sense  of  oppression  felt  by  every  one  in  the  vicinity,  but  not  to  an  extreme 
degree.  The  wind  was  blowin|<  from  the  south  at  a  rate  of  about  six  miles 
an  hour  when  a  dense  cloud  formed  in  the  north  with  the  well* known  indi- 
cations of  wind  squalls.  At  a  point  about  three  miles  east  of  Nashua,  in 
Chickasaw  county,  observers  noticed  the  formation  of  the  funnel  character- 
istic of  a  tornado.  This  funnel  first  struck  the  earth  upon  the  farm  of  T. 
L.  Smith,  destroying  wind-mill  and  outbuildings.  The  course  of  the  tornado 
assumed  an  easterly  and  southeasterly  direction,  not  in  a  straight  line  but 
zigzagging  with  no  apparent  course.  In  Chickasaw  county  the  chief  losses 
were  sustained  by  the  following  persons:  W.  P.  Allison,  barn;  Mrs.  Moines, 
barn;  John  Hicks,  house;  Mr.  Laydon,  house;  George  Usher,  house;  Mr. 
Edson.  house  and  barn;  Jacob  Parsons,  house;  L.  £.  Dilley,  house;  John 
Sheldon,  house  and  barn;  Nels.  Hansen,  barn:  Mike  Fiene,  barn;  Greorge 
Chambers,  barn;  L.  H.  Miller,  house.  The  casualties,  considering  the 
destruction  done,  were  happily  very  few.  The  tornado  next  passed  into 
Bremer  county,  gaining  in  force  and  breadth,  sweeping  everything  in  its 
path  for  a  width  of  80  to  80  rods,  occasionally  widening  to  nearly  a  mile, 
then  lifting  clear  from  the  ground,  coming  down  again  in  other  places.  The 
onward  movement  was  not  particularly  rapid,  probably  about  sixteen  miles 
an  hour,  and  the  time  occupied  in  passing  any  given  point  but  a  few  min- 
utes, perhaps  fifteen,  although  some  who  were  in  it  estimated  it  at  a  full 
hour,  but  this  evidently  included  the  gale  which  accompanied  the  tornado. 
Buildings  were  literally  made  into  kindling  wood  and  the  slivers  struck  in 
the  fields  and  meadows,  making  them  look  as  If  the  farmers  were  trying  to 
raise  timber  by  sticking  out  slivers.  Chickens  were  stripped  of  their  feath- 
ers; tall  willow  trees  were  pulled  as  clean  as  if  the  job  had  been  let  to  gov- 
ernment contractors;  cornfields  were  left  as  bare  as  the  highways,  not  a 
spear  being  visible;  oatfields  had  a  swath  30  to  80  rods  wide  swept  away 
clean,  the  line  of  demarkation  being  as  distinct  as  if  done  by  machinery; 
Patrick  A.  Day  and  family,  eight  persons,  found  themselves  safe  on  the 
kitchen  floor,  the  only  part  of  their  roomy  dwelling  that  remained;  Mr. 
Lease  was  in  the  cellar,  and  looking  up,  found  he  had  no  house  over  him; 
Mrs.  Lease  caught  up  a  child  and  opened  the  cellar  door  to  seek  a  refuge, 
and  found  there  was  no  cellar,  the  house  being  moved  10  or  12  rods  from 
the  cellar  while  she  was  going  to  the  door;  Mr.  McConicey  had  three  horses 
tied  in  his  barn ;  the  barn  was  torn  to  shreds  and  scattered  in  every  direc- 
tion, but  the  horses  came  from  somewhere  after  the  storm,  without  a  scratch 
or  wound.  Just  before  reaching  Sumner,  in  Bremer  county,  which  is  18  or 
20  miles  from  the  origin  of  the  tornado,  the  funnel  cloud  lifted  and  was  dis- 
sipated, a  fragment  dropping  down  in  Dayton  township,  south  of  Sumner, 
and  destroying  three  or  four  barns.  Relief  corps  were  organized  and  timely 
assistance  rendered  those  who  were  mostly  in  need  of  it.  '* 

The  Waverly  Republican  sent  its  regular  Tripoli  correspondent,  Mr.  S.  P. 
Hale,  OTer  the  track  of  the  tornado  to  verify  the  reports  and  ascertain  the 
damage  doue.    From  his  report  the  following  additional  facts  are  taken: 

"  The  storm  first  struck  Bremer  county  at  the  extreme  northwest  corner 
of  Frederika  township,  bearing  southeast  in  its  course.  A  huge  black  and 
l^reen  cloud  advanced  from  the  north  against  a  south  wind.  Just  before  it 
struck,  the  south  wind  yielded,  and  all  was  as  calm  as  a  summer  evening. 
Then  on  came  the  storm.    It  first  caught  the  residence  of  John  Ager,  who 


20  ANNUAL  REPORT  OF  THE 

resides  on  the  county  line,  and  hurled  all  of  his  building  out  of  existence. 
When  the  family  became  conscious  they  were  out  in  the  door  yard  in  a  ter- 
rible rain  storm.    One  little  boy  had  his  shoulder  blade  broken.    Estimated 
loss,  $500.  Next,  it  struck  George  Howard's  and  cleared  off  all  his  buildings 
and  carried  away  a  bobsleigh  and  lumber  wagon;  loss,  $800.    Next  came 
Joseph  Hagedorn.  barn  86x70  and  16-foot  posts,  completely  ruined;  cost, 
$1,500;  cyclone  insurance,  $1,000;  his  house  was  damaged  to  the  extent  of 
about  $200;  covered  by  cyclone  policy;  his  wind -mill,  machine  house,  200 
bushels  of  oats,  10  tons  of  hay  and  120  chickens  were  all  destroyed;  total 
damage,  $2,000.    From  here  it  struck  Ed.  Burke's  two-story  house,  14x18, 
took  ofif  the  south  half  of  the  roof  and  completely  unroofed  the  L,  which 
was  14x24.    The  s:orm  took  away  the  porch  on  the  east  side  of  the  L.    His 
barn,  16x24,  with  16-foot  posts,  was  entirely  destroyed;  also  the  granary, 
containing  250  bushels  of  oats,  50  bushels  of  wheat  and  250  bushels  of  corn; 
loss,  $2,000.    It  next  took  a  straight  easterly  course  to  Jim  Brodie's  farm, 
where  it  demolished  a  barn,  16x24.  with  16-foot  posts,  and  a  kitchen,  12x14; 
loss.  $500.    Taking  a  southeasterly  course  from  here  it  made  havoc  with  a 
fine  belt  of  timber  and  reached  the  farm  of  Patrick  0*Day,  one  of  Bremer 
county's  pioneers,  where  it  completely  destroyed  Mr.  O'Day's  residence,  a 
large  horse  barn,  cow  barn,  hog  house,  two  wind-mills  and  two  tanks,  and 
several  other  outbuildings,  together  with  bedding,  clothing,  a  $175  organ 
and  other  furniture  and  seventy-five  acres  of  fine  young  timber.    He  reports 
one  horse  killed  and  seven  others  injured;  one  cow  killed  and  seven  others 
missing.    Everything  is  a  total  wreck.    There  was  in  the  kitchen  a  family 
of  eight,  who  escaped  without  serious  injury.    Mr.  O'Day  estimates  his  loss 
at  $6,000. 

Next  in  line  was  the  residence  of  Owen  Marsh,  which  was  carried  about 
twenty  rods  into  Fay's  grove  and  totally  destroyed.  Mrs.  Marsh,  mother  of 
Owen  Marsh,  received  injuries  from  which  she  died  in  a  few  hours.  She 
was  severely  cut  about  the  head  and  injured  internally;  she  was  70  years  of 
age.  All  of  Mr.  Marsh's  outbuildings  were  swept  away  and  all  furniture 
and  clothing  destroyed;  loss,  estimated,  $700.  The  barn  of  Edson  Fay  was 
next  destroyed,  leaving  nothing  but  the  floor,  but  the  house,  twenty  rods  to 
the  east,  was  left  untouched.  His  nice  grove  of  evergreens  and  pines  were 
left  in  a  sad  plight  also.  Here  the  wind  tore  up  large  oak  trees  by  the  roots, 
eighteen  inches  and  two  feet  through  at  the  butt.  Mr.  Fay's  loss  will  reach 
$1,000.  J.  J.  McConkey,  who  had  just  finished  and  furnished  a  first-class 
farm  house  with  all  modern  improvements,  was  the  nextvisited*  His  house, 
a  large  barn,  new  wind-mill,  granary,  hog  house,  corn  crib,  bedding,  clothiog 
and  furniture  were  entirely  ruined;  estimated  loss,  $5,000.  A  piece  of  tim- 
ber, 8x8  and  12  feet  long,  was  carried  from  this  barn  100  rods  into  a  field  and 
driven  seven  feet,  endwise,  into  the  ground.  A  door  knob  and  a  piece  of  the 
cook  stove  were  found  about  eighty  rods  from  where  the  house  stood.  The 
fine  residence  of  W.  B.  Barnes  was  next  blown  into  pieces,  and  the  trees  in 
the  yard  look  as  though  they  had  been  felled  by  the  woodman's  ax.  His 
kitchen  and  one  bedroom  were  removed  from  the  main  building  and  the 
roof  on  the  L  torn  to  pieces.  Eighty  bushels  of  wheat  were  strewn  all  over 
the  pasture.  His  horse  barn,  cow  barn  and  hog  pen  are  demolished,  bis 
oschard  ruined  and  top  buggy  smashed.  Others  of  his  neighbors  to  the  east 
were  similarly  robbed  of  their  buildings." 
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Observer  J.  O.  Gwynn,  of  Davenport,  reports  a  very  heavy  rainfall  at  that 
place  on  the  night  of  the  22n(i  and  morning  of  the  23rd,  the  measurement 
being  8.84  inches,  resalting  in  damages  estimated  at  $9,000. 

JULY. 

Babometer.  Mean  atmospheric  pressure,  30.021  inches;  highest  observed, 
30.477  inches  at  Clinton  on  the  6th;  lowest.  29.580  inches  at  Cedar  Rapids  on 
the  2d.    Range,  0.897  inches. 

Temperature.  The  monthly  mean  for  the  State,  73  ^ ,  was  about  one 
de^e  below  the  normal  for  July.  The  average  for  the  first  half  of  the 
month  was  unseasonably  low;  but  the  heated  term  from  the  18th  to  the  28th 
brought  the  temperature  up  to  about  its  normal  value.  The  high  tempera- 
ture and  large  percentage  of  humidity  made  the  warm  period  very  oppres- 
sive, resulting  in  damage  to  the  small  grain  crops.  The  highest  temperature 
reported  was  104  <=^  at  Glenwood  on  the  11th;  lowest,  d8<=^  at  Centerville  on 
the  1st. 

FsECiprrATiON.  The  rainfall  for  the  State  was  5.29  inches— about  one 
inch  above  the  normal  for  July.  The  maximum  amount  reported  was  12.86 
inches  at  Corydon,  and  the  lowest  amount  1.71  at  Carroll.  Thunderstorms 
and  hail  storms  were  frequent. 

OBSERVERS'  NOTES. 

Alta,^DAYiD  £.  Hadden.  A  hail  storm  south  and  southwest  of  Alta  did 
mnch  damage  to  growing  crops  on  14th.  Beautiful  sunset  on  evening  of 
14th  after  a  severe  local  storm,  the  clouds  and  sky  in  eastern  portion  were 
of  all  hues  from  deep  crimson,  red,  yellow,  orange,  sea  green,  deep  blue, 
pink,  and  many  other  shades,  making  a  singularly  beautiful  appearance. 

Elkader.—G.  A.  Fairfield.  Very  peculiar  and  beautiful  northern 
lights  were  visible  on  Wednesday  evening,  the  18th.  Delicate  belts  of  spiral, 
billowy  light  moved  quite  rapidly  across  the  heavens,  from  east  to  west, 
while  low  down  in  the  north  the  pale  aurora  borealis  displayed  its  feeble 
disc.  A  brilliant  meteor  was  observed  to  take  a  tumble  out  of  the  eastern 
sky  on  Monday  about  8:30  p.  m.  When  almost  to  the  earth  it  seemingly 
broke  in  several  parts,  like  the  concluding  performance  of  a  gigantic  Roman 
candle,  afifording  an  exceedingly  beautiful  spectacle. 

Keosauqua. — Jno.  H.  Laiides.  Some  damage  was  done  in  the  county  by 
lightning,  several  houses  being  struck  and  five  head  of  horses  killed  for  one 
man  and  three  head  of  cattle  for  another.  On  the  evening  of  the  16th  there 
was  the  finest  auroral  display  that  perhaps  ever  has  been  witnessed  in  this 
place,  starting  with  a  well  defined  arch  of  a  yellow  color,  below  which 
there  appeared  a  dark  cloud,  from  which  beams  of  varied  and  brilliant 
colors  shot  op  to  an  altitude  of  about  45^=^,  with  beautiful  wavy  and  flicker- 
ing motions.  The  brilliant  phases  increased  towards  the  west,  where  were 
seen  nearly  all  the  colors  of  the  rainbow. 

Larrabee, — H.  B.  Streyer.  On  July  23d  lightning  struck  one  house  and 
a  barn,  at  the  latter  place  killing  two  horses.  A  very  peculiar  aurora 
obseired  on  16th.  A  clearly  defined  band  of  bright  light  crossed  the  sky 
from  east  to  west,  while  at  its  apex  another  white  band  curved  from  north 
to  south  at  riicht  angles.    The  edges  of  these  bands  were  as  dearly  defined 
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as  though  cut  with  a  knile,  and  on  the  background  of  the  blue  sky  made  an 
awe-inspiring  spectacle. 

Williams. ^yLR&TOV  L.  Fuller.  2.48  inches  of  rain  fell  in  about  seven 
hours  on  the  1st  and  2d  ;  several  persons  injured  and  some  stock  killed  by 
lightning.  A  brilliant  display  of  aurora  borealis  on  the  evening  of  16th 
started  as  a  bright  light  in  north  and  northeast,  and  gradually  assumed 
streamer  shape  which  stretched  from  4(P  to  a  point  south  of  the  zenith. 
These  pillars  moved  from  west  to  east  with  a  speed  of  rapidly  moving  olr- 
rus  clouds.    A  distinct  fog  bow  on  forenoon  of  17th. 

Ore^co.— Gregory  Marshall.  Brilliant  displays  of  aurora  on  IStii  and 
Idth,  brightest  in  northwest,  and  streamers  extended  to  zenith. 

Clarinda.-'A.  S.  Van  Sandt.  On  81st  .54  inches  of  rain  fell  in  fifteen 
minuted  while  the  thermometer  fell  14*^  in  same  time. 

Amana.-^C*  Schadt.    Brilliant  auroras  on  18th,  16th  and  25th. 

Delaware, — Wm.  Ball.  Warm  weather  of  past  week  has  brought  com 
forward  until  it  is  now  nearly  as  far  advanced  as  usual  at  this  time  of  the 
year. 

JULY  STORMS. 

Our  special  reports  indicate  an  unusual  number  of  severe  local  storms 
in  this  State  during  the  month  of  July. 

Observer  J.  S.  Whittaker,  of  Corydon,  reports  an  excessive  downpour 
on  the  night  of  July  1st,  the  measurement  at  10  a.  m.  of  the  2d  showing  a 
total  of  6.15  inches,  the  most  of  which  fell  in  four  hours,  causing  damage  to 
bridges  and  crops. 

Observer  M.  V.  Ashby,  of  Afton,  notes  electric  and  wind  storm  on  the 
night  of  July  1st,  with  a  total  rainfall  of  2.25  inches.  This  was  part  of  the 
general  disturbance  covering  considerable  portions  of  the  State  on  the  Ist 
and  2d. 

Observer  A.  O.  Price  sends  clippings  from  Iowa  City  papers  giving  some 
accounts  of  a  so-called  *' young  tornado  **  (wind  squall)  that  swept  through 
that  city  on  the  2d.  Some  damage  was  done  to  roofs,  window  glass  aod 
light  structures. 

James  Rodgers,  of  Blake ville,  reports  very  heavy  storms  on  the  2d  and 
8d,  but  no  material  damage  resulted. 

Observer  F.  J.  Walz,  of  Davenport,  sends  a  clipping  from  the  Daily  Dem- 
ocrat of  that  place,  giving  details  of  what  is  described  as  the  most  terrible 
wind  and  rain  storm  that  ever  occurred  in  Scott  county,  which  occurred 
on  the  afternoon  of  the  2d.  The  northern  part  of  Pleasant  Valley  and  Dav- 
enport township  appear  to  have  been  in  the  track  of  the  heaviest  blow. 
The  account  of  damage  resulting  and  the  width  of  the  disturbance,  indicate 
that  it  was  a  very  severe  squall  and  not  a  tornado.  No  lives  were  lost,  but 
the  damage  to  trees,  barns  and  other  light  buildings  was  quite  heavy  within 
its  pathway. 

Observer  H.  D.  Olds,  of  Cedar  Rapids,  reports  storms  on  the  18th,  20th 
and  21st.  Of  the  first  he  says  it  was  a  thunder  shower  which  developed  into 
a  small  sized  tornado,  passing  over  the  city,  but  not  low  enough  to  strike 
buildings.  The  lower  end  of  the  whirling  funnel  came  no  nearer  the  earth 
than  the  lower  or  drift  stratum  of  cloud.  Any  detached  cloud  coming  in 
the  vicinity  of  the  swiftly  revolving  funnel  was  quickly  drawn  in.    On  the 
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90th  m  thunder  shower,  with  considerable  wind,  broke  many  shade  trees  and 
tele|(raph  poles,  and  damaged  the  nearly  ripened  grain  of  the  country.  On 
the  2l8t  a  severe  thunder  shower  with  heavy  rainfall  beat  down  the  grain 
and  did  much  damage. 

Hon.  J.  G.  Brown,  of  Marshalltown.  reports  a  severe  wind  storm  on  the 
14th,  which  laid  the  small  grain  and  corn  low  for  a  breadth  of  about  6  miles. 
The  com  and  grain  mostly  straightened  up  within  three  days.  A  new  barn 
was  completely  demolished,  and  a  wind-mill  tower  was  wrecked;  besides 
some  minor  buildings  were  destroyed. 

The  Dobuque  Telegraph  reports  a  very  heavy  electric  and  rain  storm  on 
the  14th.  A  number  of  losses  of  stock  by  lightning  and  damage  to  crops  by 
heavy  rain  resulted. 

Wm.  A.  Cook,  of  Washington,  gives  brief  detail  of  a  heavy  wind  storm 
which  occurred  at  that  place  on  the  morning  of  the  20th,  resulting  in  the 
unroofing  of  a  two  story  brick  building. 

A  severe  wind  storm  occurred  at  Hitemau,  Monroe  county,  on  the  21st, 
and  the  newspapers  reported  it  a  tornado  which  had  destroyed  most  of  the 
town.  Mr.  Richard  Phillips  kindly  gave  us  the  details,  and  his  report  shows 
tbat  it  was  a  wind  squall  of  sufficient  force  to  destroy  small  and  frail  struc- 
tures in  its  pathway;  but  it  was  evidently  not  a  tornado.  The  damage  was 
not  heavy  in  the  aggp*egate,  and  no  lives  were  lost,  though  there  were  some 
narrow  escapes.  Mr.  Phillips  closes  his  account  by  saying:  "No  human 
being  was  hurt,  but  scores  of  them  were  scared  almost  to  death,  and  among 
them  was  the  writer.'* 

A.  W.  Lewis,  of  Murray,  says  a  severe  electrical  and  wind  storm  visited 
that  section  on  the  night  of  21st  and  morning  of  22d.  Two  large  barns  were 
burned,  in  one  of  which  was  a  horse.  One  man  lost  twelve  head  of  cattle 
by  lightning,  and  another  lost  two. 

c;  Chas.  Larrabee,  of  Clermont,  reports  a  severe  thunderstorm  on  the  24th. 
Lightning  struck  the  Catholic  church  tower,  and  the  residences  of  C.  F. 
Becker  and  W.  A.  Wickham.    Damage  not  heavy. 

J.  M.  Elder,  of  Concord,  reports  a  severe  electric  storm  on  the  evening  of 
27th.  A  child  of  10  years,  named  Esther  O'Brien,  was  killed  by  lightning, 
about  4  miles  northeast  of  Garner. 

The  following  from  the  Algona  Bepublican  of  the  27th  relates  to  a  heavy 
storm  that  passed  through  the  northern  part  of  Kossuth  county  on  the  25th : 

**The  crops  have  been  threatened  considerably  by  hail  and  wind  lately, 
but  have  escaped  with  very  small  damage  in  this  vicinity.  We  learn  that  a 
severe  wind  and  hail  storm  brushed  the  northern  edge  of  Kossuth  county, 
and  swept  the  country  about  Elmore,  Minnesota,  on  Monday  morning  last 
One  man  lost  bis  entire  crop  by  the  hail  and  his  four  horses  by  lightning 
two  cars  were  blown  from  the  track  and  the  windows  of  the  coaches 
smashed.  The  storm  here  was  only  sufficiently  severe  to  make  some  people- 
shake  in  their  boots,  and  thank  fortune  when  it  was  over."  , 

W.  S.  Nicholson,  of  Willow  Creek,  Clay  county,  reports  a  small  "twister*' 
in  Lincoln  township,  which  damaged  buildings  to  the  amount  of  about  $500. 

The  Stanton  Call  reports  a  number  of  losses  by  lightning  in  that  vicinity 
from  the  effects  of  a  storm  on  the  Slst. 
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AUGUST. 

Babometer. — Mean  pressure  for  the  month,  80.001  inches;  highest 
observed,  80.28  inches,  on  the  19th  at  Omaha,  Neb.;  lowest  observed,  29.66 
inches,  on  the  8th,  at  Omaha,  Neb.,  and  Sioux  City;  range  for  the  State,  0.62 
inches. 

Temperatuse.  The  monthly  mean  temperature  for  the  State  was  71.4^, 
which  is  about  the  normal  for  August.  At  the  Mississippi  valley  stations  it 
rauged*  from  one  to  two  degrees  higher  than  in  the  interior  and  western 
districts.  Light  frosts  occurred  on  the  mornings  of  the  80th  and  81st,  but  no 
material  damage  resulted  except  to  com  in  low  places  in  the  northern  dis* 
tricts.  The  highest  temperature  reported  was  102^  at  Atlantic  and  Glen- 
wood  on  the  8th;  lowest,  40°  at  Ames  on  the  81st.  The  range  for  the  State 
was  82°. 

Precipitation.  The  average  rainfall  was  2.24  inches,  which  is  1.36 
inches  below  the  normal.  The  greatest  amount  reported  was  4.69  inches  at 
Larrabee;  least  amount,  0.65  at  Maxon.  Thunder  storms  occurred  in  locali- 
ties on  the  4th,  Cth,  8th,  9th,  12th.  18th,  15th,  20th,  21st,  22d,  23d  and  24th. 
Hail  at  Alta  and  Larrabee  on  the  8th,  Murray  and  Richland  on  the  9th. 
Vinton  on  the  81st. 

OBSERVERS'  NOTES. 

Blakeville.-^ Jakes  Rodgers.  Fine  weather  in  August  for  haying  and 
harvesting.  Corn  on  dry  ground  is  doing  well,  and  will  make  a  fair  crop  if 
we  have  no  early  frosts.  Had  twenty  days  of  sunshine  this  month,  four 
days  stormy,  and  the  rest  more  or  less  cloudy.  Wind  northwest  and  south- 
east in  nearly  equal  proportions.    Rainfall,  2.80  inches. 

Monticello, — Henry  D.  Smith.  The  maximum  temperature  for  August 
since  1854  was  98®  in  1854;  minimum,  86®  1868;  normal  for  the  month. 
70.02®.  Rainfall,  maximum.  8.50  inches  in  1855;  [minimum,  0.22  in  1889; 
normal  rainfall,  4.00  inches. 

Grand  Mectdow.-^Y.  L.  Williams.  The  month  averaged  warm,  but  the 
nights  were  cool.  A  light  frost  occurred  in  some  localities,  but  none  at  this 
station. 

College  Springs.-^  A.  A.  Berry.  The  first  part  of  the  month  was 
unusually  warm,  and  in  some  localities  the  drought  was  severe.  The  late 
rains  have  revived  pastures  and  stock  is  doing  well.  An  immense  crop  of 
hay  has  been  secured.  -If  frost  holds  off  a  month  will  have  a  fair  crop  of 
corn.  Fall  wheat  yields  enormously,  and  a  large  acreage  will  be  sown  this 
fall. 

Clarinda.—A.  S.  Van  Sandt.  On  the  29th,  at  2;80  A.  M.,  the  U.  P. 
church  in  Clarinda  was  burned  by  lightning;  loss,  $8,000.  A  barn  four 
miles  southwest  was  burned,  with  three  horses  and  all  the  hay  and  grain. 

Clinton.^jyR,  Luke  Roberts.  The  temperature  for  August  was  1.8° 
above  normal.  But  two  years  out  of  the  last  fourteen  have  been  warmer, 
viz.:  1881  andl886--the  former  2.9®and  the  latter  1.5®  above  August,  1892. 
The  coolest  August  during  fourteen  years  was  in  1885,  being  4.2®  below  the 
last  August.  The  month  was  notable  for  clear  skies,  the  percentage  of 
cloudiness  being  only  21,  and  no  full  cloudy  day.  The  rainfall  was  little 
below  the  normal,  but  it  was  sufficiently  abundant,  together  with  plenty  of 
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sunshine  and  warmtb.  to  make  the  most  favorable  condition  for  good  pas- 
turage and  the  maturing  of  ungatbered  crops.  All  grains  will  yield  much 
below  an  average,  but  there  are  some  fields  of  corn  that  are  gratifyingly 
good.  The  only  fear  now  is  an  early  frost.  The  month  was  barren  of 
phenomena. 

SEFTBMBEB. 

Babometer.  The  mean  atmospheric  pressure  for  the  month  was  80.05 
inches.  Highest  observed,  80.849  inches,  at  Cresco,  on  the  1st;  lowest, 
29.712  inches,  at  Sioux  City,  on  the  21st.    Range,  0.637. 

Temperatubb  The  temperature  during  the  first  half  of  the  month 
of  September  was  slightly  below  the  normal,  but  the  latter  half  was 
phenomenally  warm  and  dry,  making  the  month  as  a  whole  exception- 
ally favorable  for  maturing  the  corn  and  other  belated  crops.  The  mean 
temperature  for  the  State,  64.7®,  was  about  two  degrees  above  the  normal 
for  the  month.  There  have  been  but  two  warmer  Septembers  within  the 
past  ten  years,  viz. :  in  1884  and  1891. 

Precipitation.  The  average  precipitation  was  1.58  inches,  which  is 
abont  2.17  inches  below  the  normal.  Greatest  amount  reported,  4.15  at  pel- 
aware;  least  amount,  0.16  inch  at  Ames.  There  were  no  severe  or  destruc- 
tive storms.  Thunder  storms  occurred  on  the  8d,  6th,  7th,  8th,  9th, 
10th,  11th,  17th,  21st,  22d,  28d,  25th,  26th,  27th,  28th  and  80th.  Hail  was 
reported  at  Cedar  Rapids  on  the  7th;  Amana,  College  Springs,  Independ- 
ence and  Panama  on  the  8th,  and  at  Monticello  on  the  9th. 

Light  Frosts.    On  the  1st,  8d,  5th,  6th,  13th,  14th.  16th  and  17th. 

obsebyebs*  notes. 

Bonaparte. — Hon.  B.  R.  Vale.  The  8.40  inches  of  rain  reported  at  this 
point  was  not  general.  It  has  been  a  dry  month,  to  the  benefit  of  com  and 
the  detriment  of  pastures.  A  good  acreage  of  wheat  has  been  sown,  but 
much  of  it  has  a  poor  seed  bed. 

Mechaniesville.—J.  W.  Hubbabd.  A  warm,  dry  month,  favorable  for 
threshing.  Grain  is  light;  corn  about  two-thirds  of  an  average  crop;  pota- 
toes light;  buckwheat  fair;  oats  about  two-thirds  of  a  crop. 

MorUicello, — Henby  D.  Smith.  The  maximum  temperature  for  Septem- 
ber since  1854  was  98^  in  1854;  minimum,  26^  in  1871  and  1888.  Normal  for 
the  month,  61.4*^.  The  maximum  rainfall  was  10.75  inches  in  1881;  mini- 
mum. .00  in  1871.    Normal,  4.07  inches. 

Williams.— M.  L.  Fuller.  This  has  been  the  drycst  September  in  six 
years.  On  the  evening  of  the  21st  thunder  showers,  with  some  hail,  passed 
north  of  this  station.    Light  frost  on  the  16th;  no  damage  except  in  spots. 

ClinUm. — Luke  Roberts,  M.  D.  The  season  is  now  so  nearly  at  its  close 
that  we  may  venture  a  statement  as  to  results  of  farming  in  this  county. 
While  grain  of  all  kinds,  grass,  fruit  and  vegetables  differ  largely  in  each 
township  and  field,  the  average  of  all  these  products,  compared  with  a  series 
of  years,  will  be  found  to  equal  about  two-thirds,  both  in  quality  and  quan- 
tity. The  hay  crop  is  much  above  that  figure,  while  the  apple  and  cherry 
crops  went  far  below;  oats  are  generally  light  in  weight;  potatoes  not  good; 
pasturage  has  been  good  all  through  the  season;  corn,  in  any  given  quality, 
if  not  quanUty,  may  be  taken  from  the  same  field;  some  fields  will  only  fur- 
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Dish  fodder,  whild  others  will  make  their  owner  put  od  a  pleasant,  cheerful 
countenance.  September  precipitation  was  very  light,  being  only  1.20 
inches.  With  the  exception  of  September,  1891,  this  was  the  least  Septem- 
ber rainfall  in  fourteen  years.  We  are  now  iu  need  of  rain,  although  no 
serious  results  have  yet  caused  complaint.  The  monthly  mean  temperature 
was  slightly  above  normal.  Of  phenomena  of  a  meteorological  character, 
we  had  less  than  half  a  crop.  One  stray  meteor,  and  that  looked  lonesome, 
was  all  we  were  treated  to.  No  aurora,  no  comets,  no  startling  thunder 
and  lightning,  no  wind  storms,  no  floods,  and  even  frost  was  denied  us. 

Cedar  Rapids, —H.  D.  Olds.  Weather  flue  and  warm  at  close  of  the 
month.  Corn  is  out  of  the  way  of  the  frost,  and  rain  is  needed.  No  frost 
as  yet  to  injure  vegetation. 

Fort  Dodge.—B,,  W.  Blain.  All  corn  is  past  danger  of  frost.  OaU  nearly 
all  threshed  with  an  average  of  25  bushels  per  acre.  In  the  month  of  Sep- 
tember there  were  17  clear  days,  7  fair  and  6  cloudy.  Wind  blew  from  the 
south  22  days,  northwest  6  days,  and  northeast  2  days. 

OCTOBER. 

Babometeb.  The  mean  atmospheric  pressure  for  the  month  was  30.07 
inches.  The  highest  observed  corrected  reading  was  80.45  inches,  at  Cla- 
rinda  on  the  28d  and  at  Omaha  on  the  25th.  Lowest,  29.65  inches,  at  Dav- 
enport on  the  28th.    Range,  0.79  inch. 

Tempebathbe.  The  month  was  warm,  fair  and  dry,  with  more  than  an 
average  amount  of  sunshine.  The  mean  temperature  of  the  State,  54.5^, 
was  about  5^  above  the  normal  for  October.  The  highest  monthly  mean 
was  6O.50  at  College  Springs,  and  the  lowest  47  5°  at  Williams.  The  highest 
temperature  reported  was  95®  at  Atlantic  on  the  1st,  and  the  lowest  14®  at 
Atlantic  on  the  25th,  giving  a  range  of  82®. 

Pbecipitation.  The  average  precipitation  was  about  1.55  inches,  which 
is  about  1.80  inches  below  the  normal.  The  greatest  amount  reported  was 
2.58  inches  at  Maxon,  and  the  least  amount  .00  at  Bancroft.  There  were 
17  days  of  cloudless  weather. 

The  drought  was  injurious  to  pastures  and  fall  gprain,  but  it  was  favor- 
able for  drying  out  corn  and  harvesting  the  crop  in  the  best  condition. 
Thunder  storms  were  prevalent  in  localities  on  the  10th,  18th,  14th,  17th, 
80th,  81st.    There  was  a  hail  storm  at  Independence  on  the  81st. 

Killing  Fbosts  were  general  on  the  8th,  9th.  19th  and  20th.  First  ice 
reported  on  the  9th. 

OBSEBYEBS*  NOTES. 

College  Springs.— A.  A.  Bebbt.  A  very  dry  month,  with  only  one  good 
rain,  but  it  was  a  good  one,  putting  the  ground  in  good  shape  for  finishiD^ 
fall  wheat  seeding.  Fully  one-third  more  fall  wheat  has  been  sown  than 
any  previous  year,  and  most  of  it  is  up  and  looking  well.  Corn  husking 
just  begun;  it  is  not  yielding  as  well  as  was  expected.  A  great  many  cattle 
are  being  fed;  hogs  are  scarce. 

Mec?ianicsville.—J.  W.  Hubbabd.  The  surface  of  the  ground  is  very 
dry.  Frosts  held  off  remarkably.  Fall  feed  is  scarce,  but  rank  marsh  grass 
grown  on  uplands  will  keep. 
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ifoft^ice^/o.— Henry  D.  Smith.  On  the  20th  wild  dacka  were  obsenred. 
The  maximum  temperature  for  October  since  1854  was  88^  in  1882;  mini- 
mum 8^  in  1887.  The  highest  mean  for  the  month  was  58^  in  1879;  mini- 
mam  86  in  1878.  The  normal  mean  is  49.54®.  The  greatest  amount  of 
rainfall  since  1854  was  7.21  inches  in  1881;  minimum,  0.48  in  1872;  normal 
for  the  month,  2.93  inches. 

Van  5ttre».— Hon.  B.  R.  Vale.  A  very  dry  month,  following  a  dry  Sep- 
tember matured  the  corn,  but  cut  potatoes  badly.  Many  have  fed  stock 
for  a  montii.  Very  little  fall  plowing  done,  except  what  was  sown  to  wheat. 
The  crop  is  looking  well,  considering  the  long  drought.  Corn  husking 
began. 

Fort  McuLison.—Miss  L.  A.  McCreadt.  This  has  been  a  dry  month,  past* 
ures  and  everything  drying  up.  Potatoes  have  been  a  failure,  but  corn  is 
better  than  expected. 

Oskaloosa, — Jos.  Boyd.  October  has  been  a  very  pleasant  month,  with 
&D  unusual  amount  of  sunshine  and  mild  weather. 

Sidney. ^G.  V .  Swbabinoen.  The  weather  was  clear  to  the  17th;  eloudy 
and  clear  since,  sunshine  predominating. 

Cedar  Rapids, — H.  D.  Olds.  The  first  killing  frost  came  on  28d,  and  ice 
formed  on  the  24th.  A  river  gauge  was  placed  in  the  Cedar  by  Dr.  Gee.  M. 
Cbappel,  and  the  first  reading  was  taken  October  19,  1892.  The  water  was 
0.50  of  a  foot  above  the  zero  of  the  gauge.  The  water  was  0.85  foot  above 
at  close  of  month. 

NOVEMBER. 

Babometeb.  The  mean  atmospheric  pressure  for  November  was  80.11 
inches.  The  highest  observed  was  80.68  at  Cresco  and  Grinnell  on  the  6th; 
lowest,  29.81  inches  at  Dubuque  on  the  17th.    Range,  1.82  Inches. 

Temperature.  The  mean  temperature  for  the  month,  88.8  ® .  was  about 
one  degpree  below  the  normal.  The  month  was  generally  fair,  with  more 
than  an  average  amount  of  sunshine.  The  highest  monthly  mean  was  89.8  ® 
at  Richland;  lowest,  26.6  <3  at  Carroll.  The  highest  temperature  reported 
was  70  o  at  Glen  wood  on  the  12th;  lowest,  8^  below  at  Charles  City  on 
the  28d. 

PRBCiPrrATiON.  The  average  amount  of  precipitation  was  1.10  inches 
which  is  .66  of  an  inch  below  the  normal  for  November.  Keokuk  reported 
3.16  inches  and  Sidney  only  0.05.  Snowfall  generally  very  light.  The  month 
was  favorable  for  corn  husking  and  other  farm  work. 

Thunderstorms  were  reported  at  Ft.  Madison,  Fairfield  and  Keokuk  on 
the  27th.  Sleet  was  quite  general  over  the  State  on  the  24th  and  25th.  The 
first  snow  fell  at  Alta  on  the  2nd. 

OBSERVERS'  NOTES. 

Canton.— Dr.  Luke  Roberts.  November,  1892,  came  in  with  a  continu- 
ation of  rain  which  commenced  in  the  early  morning  of  the  day  previous 
and  ceased  at  midnight  of  the  1st.  Cloudiness  continued  and  was  a  leading 
phenomenon  of  the  month.  But  five  clear  days  were  manifest  during  the 
month,  and  one  of  these  furnished  a  small  per  cent  of  cloudiness.  A  higher 
per  cent  of  cloudiness  prevailed  during  this  month  than  for  any  November 
during  the  last  fourteen  years.    The  mean  per  cent  of  cioudiness  for  this 
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period  was  .51— .11  per  cent  less  than  for  November,  1892.  The  first  4  days 
and  the  last  6  days  of  the  month  were  entirely  overcast.  The  clear  days  were 
the  6th,  8th,  10th,  21st  and  28d. 

The  comet  excitement  which  prevailed  daring  the  latter  half  of  the  month 
produced  no  serious  m#^ntal  derangement  so  far  as  I  have  learned,  although 
timid  people  manifested  much  uneasiness.  The  cloudiness  which  prevailed 
during  the  last  six  days  prevented  any  alarming  results  growing  out  of 
superstitious  influences.  On  the  evening  of  the  23d  there  was  a  partial 
dealing  away  of  clouds  and  innumerable  youthful  meteors  dodged  through 
the  rents,  to  the  great  delight  of  those  who  were  fortunate  enough  to  wit- 
ness them. 

AUa.^D.  £.  Hadden.  A  fine  display  of  shooting  stars  (Bielas)  was 
observed  on  evening  of  28d,  averaging  about  800  per  hour,  between  ten 
o'clock  and  midnight.  Radiant  Andromeda  principally,  and  some  from 
Casseopeia. 

College  Springs,^ A.  A.  Bbkry.  A  very  dry  month  with  beautiful 
weather.  Corn  all  husked  and  many  farmers  plowing.  Fall  wheat  looking 
well,  but  in  need  of  rain  or  snow  before  winter  sets  in.  Corn  turned  out 
better  than  was  thought  for  at  first.  Corn  planted  June  10th  yielded  60 
bushels  per  acre. 

Bonaparte.— Hoix,  B.  R.  Vale.  On  the  17th  inst.  we  had  a  local  snow 
storm  from  the  northeast  accompanied  by  very  high  wind.  The  snow  con> 
tained  the  largest  percentage  of  water  I  ever  witnessed.  The  weight  broke 
down  all  standing  corn,  weed  patches,  many  ornamental  trees  and  many 
branches  from  large  trees— just  pure  snow — not  sleet  or  ice.  Six  inches  of 
snow  fell  making  1.05  inches  of  water. 

DECEMBER. 

Babometeb.  The  mean  atmospheric  pressure  was  80.17  inches.  The 
highest  observed  was  80.70  inches  at  Clarinda  on  the  21st;  lowest,  29.85 
inches  at  Keokuk  on  the  7th. 

Temperature.  The  monthly  mean  temperature  was  18.9^,  which  is  4.6® 
below  normal,  making  it  the  coldest  December  since  1886.    The  highest 
mean,  28®,  was  recorded  at  Fort  Madison;  lowest,  12.4®,  at  Williams.    The 
highest  temperature  reported  was  68®  at  Emmetsburg  on  the  2d,  and  the 
lowest  was  29®  below  zero  on  the  20th.    The  range  for  the  State  was  97®. 

Precipitation.  The  average  for  the  State  was  1.65,  which  is  the  nor- 
mal amount  for  December.  The  greatest  amount  reported  was  3.04  inches 
at  College  Springs;  least  amount  0.20  inch  at  Sioux  City.  The  average 
number  of  cloudy  days  was  18^. 

OBSERVERS'  NOTES. 

Jlta.—D.  E.  Hadden.  On  December  4th  aurora  observed  8  p.  m.,  in  full 
moonlight;  very  bright  in  north  and  northwest.  Numerous  bright  green 
beams  and  streamers  reaching  nearly  to  the  zenith  and  changing  to  a  deep 
garnet  color  at  8:05,  also  reaching  nearly  to  the  zenith— finally  changing  to 
yellow.  The  meteor  continued  until  nearly  2:00  a.  m.,  but  faintly  maximum 
brightness  between  8  and  9:80  p.  m.;  and  the  chief  seat  of  activity  was 
northwest;  the  streamers,  when  at  an  altitude  of  45  degrees,  seemed  to  con- 
verge in  a  westerly  direction. 
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Afnes.-^A  miles  southwest  of)  Isaac  Youkg.    Following  is  a  summary  o 
precipitation  for  the  year  1892:  January,  8.25  inches:  February,  0.60;  March, 
1.95;  April,  4.00;  May,  9.45;  June,  8  12;  July,  8.07;  August,  2.58;    Septem- 
ber, 0.15. 

Fart  Dodge. — R.  W.  Blain.  The  month  of  December  brought  no  severe 
storms  or  sudden  changes  of  temperature,  and  was  favorable  for  the  care  of 
cattle.  There  were  sixteen  cloudy,  seven  fair  and  eight  clear  days.  Snow 
fell  to  the  depth  of  nine  inches  on  the  7th.  The  highest  temperature  was 
49®.  at  1:00  p.  H.,  on  the  4th.  The  lowest,  at  7M  A.  H.,  was  12®  below  zero 
on  the  26th.  Prices  of  farm  products  are  fair,  and  farmers  are  feeling 
satisfied. 

Knaxville. — C.  G.  Brobst.  Following  is  a  record  of  weather  at  Knox- 
yille  for  December,  1892,  compiled  from  observations  at  7  a.  h.  by  C.  G. 
Brobst,  and  published  in  the  Journal  ot  that  place:  October,  1.20;  Novem- 
ber. 0.55;  December,  1.35.    Total  for  the  year,  36.27  inches. 

Cedar  Rapids, —H.  D.  Olds.  The  present  fall  of  snow  began  on  Decem- 
ber 18th  and  the  ground  has  since  been  covered,  more  or  less  snow  falling 
at  different  times  since.  The  thermometer  registered  lower  last  December 
than  it  has  for  eight  years.  In  1886  the  lowest  temperature  recorded  was 
^^  below,  on  the  27th  day  of  the  month,  and  the  lowest  since  that  time  was 
12°  below,  last  month.  Following  is  the  official  report  of  the  weather  for 
last  month  with  comparisons: 

Mean  barometer  for  month  of  December,  1892,  80.151;  average  mean 
barometer  for  month  of  December  for  eight  years,  80.097;  highest  tempera- 
tare  for  December,  1892,  44®;  lowest  temperature  for  December,  1892, 12*^; 
mean  temperature  for  December,  1892. 21.8® ;  average  mean  temperature  for 
December  for  eight  years,  26.4®;  lowest  December  temperature  in  eight 
years,  20®,  in  1886;  precipitation  for  December  (rain  and  melted  snow).  1892, 
2.02  inches;  mean  precipitation  for  December,  for  eight  years,  1.70  inches; 
snowfall  for  December,  1892,  5.59  inches;  average  snowfall  for  past  eight 
years  in  December,  5.45  inches. 

Storm  Lake. — A.  J.  Bond.  The  ground  has  been  fully  covered  with  snow 
since  the  7th,  with  very  little  drifting.    Roads  good  for  wheels  or  runners. 

Oskaloosa.^ J OSEVB.  Boyd.  Winter  wheat  did  not  look  very  well  when 
winter  set  in;  too  dry.    Stock  of  all  kinds  doing  well. 

Fort  Madison. --Miss  L.  A.  McOreadt.  Mississippi  river  closed  on  the 
20th. 

Carrot/.— Moses  Simon.    Finest  sleighing  for  years. 

College  Springs  —A.  A.  Bebrt.  From  the  7th  the  month  has  been  a 
"tearer."  Sleighing  never  better.  The  ground  was  not  frozen  when  the 
snow  fell,  and  the  covering  will  be  the  very  best  thing  for  fall  wheat. 

ANNUAL   SUMMARY. 

Barometer.  Mean  pressure  for  the  year,  80.060  inches;  highest 
observed,  80.819  inches,  on  March  27th,  at  Grinnell;  lowest  observed.  29.110 
inches,  on  April  10th,  at  Sioux  City;  range  for  the  State,  1.739  inches;  aver- 
age monthly  range.  1,086. 

Temperature.  Mean  temperature  for  the  year,  47.1  ^ ;  highest  tempera- 
ture reported,  104^,  on  July  11th,  at  Glenwood;  lowest,  —88®,  on  January 
19th,  at  Atlantic;  range  for  the  State,  142®;  average  monthly  range,  54.5®. 
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Pbecipitatiok.  Average  for  the  State,  87.12  inoiier,  the  greatest 
monthly  rainfall  reported  was  14.16  inches,  at  Dubnqne,  in  June;  the  leut 
was  .00  inch,  at  Bancroft,  in  October;  the  greatest  amount  reported  for  any 
twenty-foar  consecative  hours  was  6.19  inches,  at  Corydon,  on  the  Ist  and 
2d  of  July. 

Wind.  Prevailing  direction,  northwest;  maximum  velocity  reported 
was  64  miles  an  hour,  from  the  southwest  at  Des  Moines,  on  April  Ist. 

There  were  146  clear  days  during  the  year,  102  partly  cloudy,  117  cloudy, 
and  87  days  on  which  .01  inch  or  more  of  precipitation  fell. 


JUNE  CROP  REPORT. 


SHOWING    THE    ESTIMATED    ACREAQB    AND    AVERAGE    CONDITION    OF    THl 

STAPLE    CROPS,   JUNE    1,   1892. 

The  months  of  April  and  May  were  abnormally  cold  and  wet,  and  on  the 
Ist  of  June  the  season  was  three  to  four  weeks  late  in  respect  to  seeding  and 
planting.  Grass  and  winter  grain  had  made  a  fair  average  start,  and  foliage 
and  blossoms  were  not  more  than  fifteen  days  later  than  usual,  but  the  con- 
ditions were  unfavorable  for  field  work.  At  the  close  of  May  only  a  small 
percentage  of  the  average  acreage  of  corn  had  been  planted,  and  a  consid- 
erable portion  of  the  seed  failed  to  germinate  because  of  the  prevalent  wet 
and  cold  weather. 

As  a  result  of  these  untoward  conditions  the  correspondents  of  this 
Bureau  have  been  unable  to  make  satisfactory  reports  of  the  acreage  and 
eondltions  of  corn,  potatoes,  flax,  etc.  This  will  necessitate  a  revised  report 
of  the  acreage  of  these  belated  crops,  which  will  be  included  in  the  July 
issue.  Meantime  we  give  herewith  the  tabulation  of  the  June  estimates  for 
what  they  are  worth,  with  the  stipulation  that  the  figures  are  subject  to 
future  correction. 

Compared  with  last  year  there  appears  to  be  a  decrease  in  the  acreage  of 
winter  and  spring  wheat,  corn,  oats,  rye,  barley,  flax,  broom  corn,  sorghum 
and  potatoes.  An  increase  is  reported  in  the  area  of  timothy,  clover  and 
millet. 

Winter  Wheat.  The  reports  indicate  a  decrease  of  3  per  cent  in  the 
acreage  of  winter  wheat.  The  condition  of  the  crop  is  averaged  at  86  per 
cent,  which  is  a  fair  showing  after  the  close  of  an  open  winter,  and  consid- 
ering the  adverse  conditions  at  seed  time. 

Spring  Wheat.  There  appears  to  have  been  a  reduction  of  6i  per  cent 
in  the  acreage  of  this  cereal,  compared  with  1891,  and  its  condition  is  rated 
88  percent.  The  U.  S.  census  report  showed  that  the  total  area  of  winter 
and  spring  wheat  in  Iowa,  in  1889,  was  578,729  acres.  On  this  basis  our  esti- 
mate of  the  present  acreage  of  winter  and  spring  wheat  is  586,218.  With 
favorable  conditions  the  yield  will  be  about  8,500.000  bushels. 

Corn.  The  estimates  of  correspondents  indicate  a  decrease  of  17i  per 
cent  in  the  acreage  of  corn,  compared  with  last  year.    This  is  certainly  a 
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ooDserrative  estimate  of  the  effects  of  floods  and  other  adverse  conditions 
daring  the  planting  season.  Our  opinion  is  that  the  revised  reports  later  in 
the  season  will  show  a  decrease  of  at  least  20  per  cent  in  the  area  actually 
planted  under  conditions  to  insure  a  fair  crop.  And  considering  all  ciroum- 
stances  attending  the  planting,  the  condition  of  eoil,  and  the  pressure  of 
other  work  which  will  necessitate  spare  cultivation,  the  present  outlook  is 
that  the  corn  product  of  Iowa  will  this  year  not  exceed  70  per  cent  of  the 
total  yield  in  1801.  The  area  planted  in  1889,  according  to  the  census  of 
1880,  was  7,585,522  acres.  After  the  July  report  an  estimate  can  be  made  of 
the  acreage  of  1892.  and  its  relative  condition  can  then  be  more  accurately 
determined. 

Oats.  The  reports  show  a  decrease  of  11  per  cent  in  the  acreage  of 
oats,  compared  with  last  year,  and  the  actual  reduction  is  likely  to  be 
greater  rather  than  less  than  the  percentage  named.  The  U.  S.  census 
reported  the  area  of  this  cereal  in  Iowa,  in  1889,  to  be.  8,752,141  acres. 
Taking  that  as  a  basis,  the  present  number  of  acres  is  8,889,406.  The  con- 
dition of  the  crop  is  averaged  at  82  per  cent. 

Rtk.  There  appears  to  be  a  decrease  of  8  per  cent  in  the  acreage  of 
rye,  and  its  condition  is  placed  at  91  per  cent.  The  present  area,  on  the 
basis  of  the  U.  S.  census,  is  86,211  acres. 

Barley.  The  acreage  of  barley,  according  to  the  reports,  is  substan- 
tially the  same  as  last  year,  the  average  decrease  being  only  i  per  cent. 
The  condition  of  this  cereal  is  averaged  at  89  per  cent.  The  total  area  in 
in  1889  was  reported  to  be  578,729  acres. 

Flax.  The  reports  show  a  decrease  of  7i  per  cent  in  area  sown  to  flax, 
and  the  condition  is  placed  at  86  per  cent.  The  present  area  appears  to  be 
about  278,518  acres. 

Timothy  and  Cloveb.  There  appears  to  have  been  an  increase  of  6  per 
cent  in  the  acreage  of  timothy  and  clover,  and  the  season  has  been  favora- 
ble to  these  forage  plants.  The  condition  of  timothy  is  104  and  clover  101 
per  cent.  The  present  estimated  area  is  a  little  over  three  and  one-half 
million  acres. 

Millet.  The  fact  that  this  forage  crop  may  be  sown  late  is  the  basis  of 
the  estimate  thai}  there  will  be  a  large  increase  in  the  acreage  this  year. 
Correspondents  report  an  average  increase  of  18  per  cent. 

Broom  Corn.    The  estimated  decrease  in  acreage  ifi  18  per  cent. 

Sorghum.  There  appears  to  be  a  decrease  of  17  per  cent  in  the  area 
devoted  to  this  crop. 

Irish  Potatoes.  The  estimated  decrease  in  the  area  of  this  crop  is  12 
per  cent,  from  the  same  cause  which  affected  corn.  But  since  the  reports 
were  made  the  weather  has  favored  late  planting,  and  it  is  likely  that  the 
nsual  acreage  may  be  shown  by  later  advices. 

Sweet  Potatoes.  There  appears  to  be  a  decrease  of  15  per  cent  in  the 
acreage  of  this  useful  crop,  and  its  condition  is  placed  at  75  per  cent. 

Fruit.  From  notes  of  correspondents  it  is  apparent  that  the  condition 
of  frnit  generally  is  much  lower  than  last  year  at  the  same  date.  This  is 
especially  true  of  apples,  plums,  cherries,  strawbenies  and  currants. 

Pastures.  The  season  has  been  especially  favorable  for  grasses,  and 
pastures  are  rated  at  101  per  cent. 
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LiYS  Stock.  The  condition  of  cattle  is  reported  to  be  96  per  oent; 
sheep,  97;  hogs,  97;  the  spring  pig  crop,  75;  horses,  97.  and  foals,  90.  The 
cold,  stormy  weather  in  April  and  May  cut  short  the  spring  pig  crop  35  per 
cent,  it  appears. 

Condition  of  soil  is  rated  72i  per  cent;  and  the  latest  frost  reported  was 
on  June  1st,  but  no  material  damage  resulted. 


JULY  CROP  REPORT. 


AVERAaE  CONDITION  OF  THE  CROPS  JULY  1. 

The  July  estimates  of  correspondents  show  a  fair  measure  of  ^improve- 
ment in  the  condition  of  the  staple  crops,  compared  with  the  report  of  June 
1st,  at  which  time  very  unfavorable  weather  conditions  prevailed;in  all 
parts  of  the  State.  The  first  half  of  June  was  generally  cool  and  wet, 
greatly  retarding  planting  and  cultivating;  and  in  extensive  portions  of  the 
State  excessive  rains  continued  at  intervals  till  about  the  25th  of  the  month. 
Yet  despite  all  drawbacks  the  present  outlook  encourages  the  hope ^that  the 
labors  of  the  husbandmen  of  Iowa  will  this  year  be  fairly  rewarded. 

Wheat.  The  reports  show  an  improvement  in  the  condition  of  winter 
wheat,  the  average  being  95^  per  cent  as  against  86  the  first  of  June.  The 
cool  weather  of  the  spring  favored  this  cereal,  and  on  well  drained Jands  it 
has  made  a  fair  crop,  and  has  been  harvested  in  good  condition.  Spring 
wheat  is  averaged  at  89  percent,  having  only  held  its  own. 

Corn.  The  June  report  showed  a  decrease  of  17^  per  cent  in  the  acreage 
of  corn,  compared  with  last  year.  As  the  season  was  very  backward,  not 
more  than  50  per  cent  of  the  crop  being  planted  before  the  Ist  of  June,  a 
revised  estimate  of  acreage  was  called  for.  The  reports  were  evidently 
made  with  unusual  care,  and  the  average  shows  a  present  acreage  of  85  per 
cent  compared  with  1891.  That  is  certainly  a  liberal  estimate,  taking  into 
account  the  immense  area  of  flooded  lands  and  the  prevalent  wet  weather 
in  the  planting  season.  The  census  report  shows  thatin  the  great  corn  year 
of  1889  Iowa  planted  7,585.522  acres.  It  is  probable  that  there  was  no 
material  change  in  the  area  planted  in  the  years  1890  and  1891.  Assuming 
the  census  figures  to  be  correct  and  that  there  was  no  change  in  the  two 
following  years,  we  have  this  year  6.446.694  acres  in  corn.  The  July  condi- 
tion of  this  crop  is  72^  per  cent.  So  the  present  outlook  gives  promise  of 
about  two-thirds  of  a  full  average  yield. 

Oats.  This  cereal  is  rated  83  per  cent,  as  to  condition,  and  the  acreage 
is  88  per  cent,  or  12  per  cent  less  than  last  year.  The  census  report  credits 
Iowa  with  8,752,141  in  1889.  Taking  these  figures  as  a  basis  this  State  has 
the  present  season.  8,301,885  acres. 

Rye.  This  cereal  averages  93  per  cent  in  condition,  and  it  has  generally 
been  harvested  in  good  order. 

Barlkt.  The  condition  of  barley  is  estimated  at  89  per  cent,  substan- 
tially the  same  as  in  the  June  report. 
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Flax.  This  crop  is  rated  90  in  condition,  and  89  as  to  acreage — 11  per 
cent  short  of  last  year.  The  census  showed  that  in  1889  we  had  230,085 
acres.  The  increase  in  *90  and  ^91  was  sufficient  to  balance  the  decrease  in 
'93,  80  the  census  estimate  will  stand. 

Tdcotht  and  Cloybb.  Timothy  is  estimated  at  105  and  clover  at  108 
per  cent.  This  has  been  a  great  year  for  grass,  and  the  hay  harvest  reports 
show  a  heavy  yield.  The  present  area  is  something  over  three  and  one-half 
millioD  acres  in  meadows. 

Millet.  The  reports  show  an  acreage  of  120  per  cent  compared  with 
last  year,  the  large  increase  being  due  to  the  shortage  of  corn. 

Bboom  Corn  is  rated  at  88  per  cent,  and  sorghum  98. 

Irish  Potatoes.  The  acreage  of  this  crop  appears  to  be  8  per  cent 
short  of  last  year,  and  the  condition  is  86  per  cent.  Sweet  potatoes  esti- 
mated at  87  per  cent. 

Pastubes  are  remarkably  fine,  the  rating  being  105  per  cent. 

Fbuit.  Apples  are  variable,  the  range  being  from  85  to  112  per  cent. 
The  average  is  64  per  cent  for  the  State.  Other  fruits  are  rated  as  follows: 
Fears.  52;  plums,  45;  grapes,  85;  blackberries,  100;  raspberries.  94,  and 
strawberries,  82^. 
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condition  and  tield  of  the  cbops. 

As  a  result  of  the  unfavorable  conditions  existing  in  the  spring  and  early 
part  of  the  summer,  the  products  of  Iowa  farms,  except  as  to  grass  and  forage 
crops,  will  this  season  fall  considerably  below  the  average  of  recent  years; 
bnt  the  final  round-up  will  show  an  ample  supply  for  all  local  wants,  and 
prices  are  likely  to  favor  the  producers.  Compared  with  the  July  report, 
there  has  been  an  increase  of  two  points  in  the  condition  of  corn,  and  a  de- 
crease in  nearly  all  other  crops.  The  following  is  a  summary  of  the  reports 
of  857  correspondents: 

Corn.  The  acreage  of  corn  planted  this  season,  in  comparison  with  last 
year,  is  estimated  to  be  85  per  cent.  The  present  condition  of  the  crop 
throughout  the  State  is  75  per  cent,  compared  with  the  average  of  recent 
years.  This  indicates  that  the  total  yield,  with  favorable  weather  conditions 
until  it  is  fully  matured,  will  not  exceed  64  per  cent  of  an  average  crop.  A 
killing  frost  before  September  25th  would  quite  materially  reduce  the  out- 
put of  merchantable  corn.  And  at  least  20  per  cent  of  the  crop  will  require 
all  of  September  to  ripen.  The  report  by  counties  shows  a  very  uneven 
condition,  the  estimates  ranging  from  48  to  100  per  cent. 

Buckwheat.  There  was  an  increased  acreage  of  this  crop  sown,  and  its 
present  condition  averages  92i  per  cent. 

Ibish  Potatoes.  The  condition  of  this  crop  is  exceedingly  variable, 
ranging  from  81  to  100  per  cent.  The  average  for  the  State  is  62  per  cent. 
The  northern  central  district  seems  to  have  the  highest  averages. 
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Sweet  Potatoes.    The  average  of  this  crop  is  74i  per  cent. 

Bboom  Corn.  This  crop  is  raised  in  62  counties,  and  the  average  eon- 
'dition  is  rated  at  80  per  cent. 

SOBOHUM.    Average  condition  79  per  cent. 

Apples.  The  average  of  this  important  fruit  crop  is  48f  per  cent.  The 
reports  by  counties  show  a  very  wide  range— the  northern  district  making 
by  far  the  best  showing. 

Grapes.    The  average  for  the  State  is  88  per  cent. 

Millet.    This  crop,  with  an  increased  acreage,  is  rated  at  92  per  cent. 

Pasturage  is  averaged  98f  per  cent,  as  against  105  in  July. 

AVERAGE  YIELD  PER  ACRE. 

Wheat.  Reports  of  threshing  indicate  an  average  yield  per  acre  of  ITf 
bushels  of  winter  wheat,  and  18  bushels  of  spring  wheat.  If  this  average 
is  maintained  by  later  reports  the  total  wheat  crop  of  the  State  will  be 
about  8,078,270  bushels.  Our  estimate  in  the  June  report  was  8,500,000 
bushels. 

Oats.  The  average  yield  as  reported  by  threshers  is  25  bushels  per  acre, 
and  it  is  generally  below  the  standard  weight.  The  present  acreage  is 
estimated  to  be  8,889,406,  giving  a  total  yield  by  measure  of  88,485,160 
bushels  — or  about  60  per  cent  of  an  average. 

Barley.  The  average  yield  is  14  bushels  and  the  acreage  is  578,729 
giving  a  total  output  of  18,889,496  bushels. 

Rtb.  The  reports  of  threshing  show  an  average  yield  of  15f  bushels  per 
acre,  giving  a  total  product  of  1,857,828  bushels. 

Flax.  The  average  yield  is  7  bushels  per  acre,  indicating  a  total  of 
1,914,591  bushels. 

Gloyer  and  Timothy  Seed.  The  estimated  product  of  clover  seed  is  2 
bushels  and  of  timothy  ^  bushels  per  acre.  But  little  threshing  has  been 
done  as  yet,  and  it  is  too  early  to  make  a  final  estimate. 

Hay.  The  yield  is  averaged  at  If  tons  per  acre,  which  is  a  moderate 
estimate. 

Honey.    Our  reports  rate  the  honey  crop  of  the  season  at  86  per  cent. 


FINAL  CROP  REPORT  FOR  1892. 


AVERAGE  YIELD  AND  MARKET  PRICES  OF  THE  STAPLE  CROPS. 

The  final  crop  report  of  the  season  fully  sustains  previous  estimates. 
The  tota  products  of  the  soil  this  year  fall  considerably  below  the  average 
of  recent  seasons,  but  the  faithful  husbandmen  have  received  a  fair  measure 
of  reward  for  their  labors.  The  crop  season  was  very  late,  and  unfavorable 
weather  materially  lessened  the  acreage  of  corn  and  other  spring  crops. 
Considering  all  the  untoward  conditions  attending  the  seeding  and  cultiva- 
tion of  crops,  the  total  output  secured  is  a  notable  illustration  of  the  pro- 
ductive capabilities  of  Iowa's  soil  and  climate. 
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CoBK.  The  average  yield  of  this  staple  crop  for  the  State  is  shown  by 
the  report  to  be  29  bushels  per  acre,  which  is  9  bushels  less  than  the  esti- 
mated yield  in  1891.  The  yield  has  been  exceedingly  variable,  the  county 
averages  ranging  from  20  to  86  bushels  per  acre.  Even  in  the  same  localities 
the  difference  in  yield  was  very  great,  in  many  cases  ranging  from  15  to  50 
boshels.  On  well  drained  and  fairly  well  cultivated  lands,  recently  in 
clover  or  pasture,  the  best  results  were  obtained. 

The  census  of  1890  showed  the  corn  area  of  1889  to  have  been  7,585,522 
acres.  This  season  there  was  a  notable  decrease  in  the  acreage  planted,  the 
reports  showing  an  average  shortage  of  15  per  cent  compared  with  the 
average  of  recent  years.  That  would  indicate  that  the  area  planted  this 
vear  was  6,446,694  acres.  After  planting  there  was  still  further  reduction  of 
acreage  by  excessive  rains,  resulting  in  abandonment  of  very  many  fields, 
or  parts  of  fields.  This  loss  is  estimated  at  7  per  cent  of  the  entire  area 
planted.  It  therefore  appears  that  the  total  area  of  corn  worth  the  husking 
amounted  to  about  5,995,426  acres,  giving  a  total  product  of  178,867.854 
bushels.    The  average  price,  December  1st,  was  82  cents  per  bushel. 

Wheat.  The  average  of  winter  wheat  is  reported  to  be  17  bushels,  and 
of  spring  wheat  12^  bushels  per  acre.  I'he  area  in  spring  wheat  is  much 
lipreater  than  winter  wheat,  and  the  average  is  therefore  placed  at  14  bushels 
per  acre.  The  wheat  area,  according  to  the  census  returns,  deducting  the 
decrease,  was  588,218  acres,  giving  a  total  yield  of  7,584,952  bushels.  Aver- 
age price,  December  1st,  58  cents. 

Oatr.  The  average  yield  of  oats  is  placed  at  25  bushels  per  acre,  and 
the  quality  is  generally  below  the  average.  The  estimated  area  this  year. 
CD  the  basis  of  the  census  returns,  was  8,889,406  acres,  indicating  a  total 
output  of  83,485,150  bushels.    Average  price,  December  1st,  27  cents. 

Barley.  Average  yield,  24i  bushels  per  acre.  Acreage,  578,729;  total 
output,  14,049,072  bushels.    Average  price,  50  cents. 

Rte.  Average  yield,  15i  bushels  per  acre.  Acres  planted.  86,211.  Total 
yield,  1.536.270  bushels.    Average  price,  44  cents. 

Flax.  Average  yield  per  acre.  8  bushels.  Acreage,  278,513.  Total 
yield.  2.188.104  bushels.    Average  price,  December  1st,  90  cents  per  bushel. 

Buckwheat.  Average  yield,  14^  bushels  per  acre.  There  was  a  general 
iocrease  of  acreage  over  any  previous  year,  and  the  approximate  area 
sown  may  be  placed  at  35,000  acres.  This  would  give  an  output  of  498,750 
bushels.    Average  price,  61  cents  per  bushel. 

Timothy  Seed.  Average  per  acre,  4  bushels.  The  number  of  acres 
harvested  for  seed  cannot  be  given  with  any  degree  of  accuracy.  It  would 
be  within  the  bounds  of  probability  to  place  the  total  yield  at  750,000 
bushels.    Average  price,  $1.45  per  bushel. 

Clover  Seed.  Average  yield,  2  bushels  per  acre.  Acreage  unknown. 
Average  price,  $6.10  per  bushel. 

Irish  Potatoes.  This  has  been  a  very  short  crop,  the  average  ^ield 
being  placed  at  51  bushels  per  acre.  The  acreage  planted  was  about  171,160 
acres,  and  the  total  yield  was  8,729.160,  or  less  than  one-third  of  the  product 
of  1891.    Average  price,  73  cents  per  bushel. 

Sweet  Potatoes.  Average  yield,  57  bushels  per  acre.  Acreage  about 
'i,2O0\  total  product,  125,400  bushels.    Average  price,  $1.29  per  bushel. 
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Millet  Sbbd.  Average  yield,  17  bushels  per  acre.  There  was  an 
increase  in  acreage  estimated  at  20  per  cent,  but  the  total  acreage  is 
unknown.  « 

Broom  Corn.  Average  yield,  2  toDs  per  acre.  Probable  acreage,  2,020. 
Product,  4,040  tons.    Average  price,  876  per  ton. 

Hay.  Average  yield,  1  4-5  toDs  per  acre.  The  acreage  of  meadows, 
exclusive  of  prairie  grass  lands,  is  estimated  at  8.349,000  acres.  This  woald 
give  a  total  output  of  6,228,200  tons.  Average  price,  December  Ist,  (5  25 
per  ton. 

SoROHUM.  Average  yield  per  acre,  81  gallons.  Area  planted,  17,876 
acres.  Amount  produced,  1,447,966  gallons.  Average  price,  42  cents  per 
gallon. 

The  average  price  of  wool  December  1st,  was  20  cents  per  pound.  Aver- 
age price  of  milch  cows,  $21.62.  Average  amount  of  fall  plowing  done, 
compared  with  recent  years,  75  per  cent. 


GENERAL  CROP  SUMMARY,  1892. 
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6,372,286 

161,766 

2,000,000 

307.010 

32.608,060 

665.9» 

86.000.000 

6,000,000 


•  176,727,940 


Total  value  of  soil  products 

*  Estimated. 

The  above  figures  are  believed  to  be  approximately  correct.  The  total 
value  of  soil  products  of  Iowa  farms,  for  the  season,  estimated  at  current 
market  rates  at  points  nearest  the  farms,  appears  to  be  $175,727,940.  These 
are  the  raw  materials  used  by  fanners  for  the  production  of  beef,  pork, 
mutton,  horses,  dairy  and  poultry  products,  etc,  etc.,  in  the  manufacture  of 
which  there  is  a  probable  increment  of  profit  above  the  present  prices  of 
the  raw  products  of  the  farms.  In  estimating  the  value  of  pasturage  there 
are  no  reliable  statistics  that  may  be  used  as  a  basis.  But  it  is  known  that 
the  pastures  yield  almost  the  entire  support  of  the  live  stock  of  the  State 
more  than  half  the  year,  and  with  this  we  have  a  starting  point  in  figuring 
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the  value.  It  is  quite  certain  that  the  pastures  of  the  State,  having  an  area 
more  than  four  times  as  great  as  the  meadows,  are  worth  more  in  gross  value 
than  the  tame  hay  crop,  which  is  figured  at  over  $82,000,000.  It  is  therefore 
deemed  safe  to  place  the « value  of  pasturage  at  885,000.000,  believing  it  is 
below  rather  than  above  the  mark.  In  the  above  summary  no  account  is 
made  of  the  products  of  orchards,  vineyards,  gardens,  etc.,  which  would 
amount  to  a  considerable  item. 


WEATHER  CROP  BULLETINS. 

summaries  of  bulletins  issued  during  the  chop  season  of  1892. 

Bulletin  No.  1.    April  9. 

Compared  with  the  average  of  the  past  fifteen  years  the  season  is  about 
a  week  late;  but  the  general  conditions  are  more  favorable  than  at  the  cor- 
respondlDflc  date  last  year.  ^ 

The  first  half  of  the  week  was  warmer  than  the  average  for  the  season, 
but  freezing  temperature  prevailed  the  last  three  days.  No  especial  dam- 
age, however,  is  likely  to  result.  There  was  a  general  excess  of  rainfall 
throughout  the  State,  which  has  delayed  seeding,  but  the  soil  is  well  satu- 
rated at  a  greater  depth  than  at  any  time  within  the  past  five  years,  and 
grass  has  made  a  fine  start. 

The  acreage  of  winter  wheat  in  this  State,  though  increasing  in  recent 
years,  is  still  relatively  small.  The  reports  indicate  that  in  about  two-thirds 
of :  he  counties  wherein  it  is  grown  its  condition  is  fair,  and  in  the  other 
sections  it  is  not  promising.    Winter  rye  is  generally  in  good  condition. 

All  kinds  of  live  stock  have  come  through  the  winter  in  excellent  condi- 
tion; there  is  an  abundance  of  feed  remaining  in  store,  with  the  prospect  of 
early  pasturage.    On  the  whole  the  outlook  for  the  farmer  is  quite  favorable. 

Bulletin  No.  2.    April  16. 

The  past  week  was  unseasonably  cold  and  stormy.  The  average  daily 
temperature  was  over  9°  below  the  normal,  and  there  was  but  little  sun- 
shine. 

The  storm  which  began  Tuesday  evening  developed  on  Wednesday  into 
a  regular  March  blizzard  of  considerable  severity,  with  rain,  sleet,  hail  and 
8D0W,  accompanied  at  times  by  lightning  and  thunder.  In  the  northern 
half  of  the  State  the  snow  was  quite  heavy,  and  the  drifts  impeded  railway 
travel.  It  was  an  unusual  storm  for  the  season,  though  not  wholly  unprec- 
edented. The  amount  of  precipitation  varied  from  one-half  an  inch  to 
over  two  inches.  The  temperature  fell  at  the  close  of  the  storm  a  little 
below  the  freezing  point. 

The  principal  damage  resulting  was  in  delaying  the  necessary  work  of 
an  already  belated  season,  and  in  the  loss  of  young  stock  not  properly 
sheltered.    Fruit  is  not  sufiiciently  advanced  to  be  injured. 

Compared  with  the  average  of  recent  years  the  season  is  now  fully  two 
weeks  late,  or  about  as  it  was  at  the  corresponding  date  last  year.    Spring 
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wheat  is  mainly  planted,  and  the  sowing  of  other  small  f^nAn  is,  on  an 
average,  about  half  done. 

The  worst  of  the  present  outlook  is  that  the  weather  is  not  yet  settled, 
and  the  temperature  Is  still  unseasonably  low.  The  soil  is  abundantly 
moistened,  and  only  warmth  and  sunshine  are  needed  to  quicken  vegetation 
and  make  the  farmers  happy. 

The  probability  is  that  the  untoward  conditions  will  considerably  reduce 
the  acreage  of  all  kinds  of  small  grain.  It  is  likely  to  be  a  very  favorable 
season  for  grass. 

Bulletin  No.  3.    Afbil  23. 

The  weather  conditions  during  the  week  have  continued  unfavorable  for 
farm  work  or  germinating  of  grain.  The  temperature  has  been  exceedingly 
cold,  averaging  about  seven  degrees  below  the  normal. 

The  precipitation  has  been  above  the  normal  in  all  sections  of  the  State, 
except  the  northeastern  portion,  where  it  fell  a  little  below  the  seasonal 
average;  in  the  northwestern  and  southern  portions  it  was  excessive.  Mr.  A. 
W.  Lewis,  at  Murray,  Clarke  county,  reports  a  total  for  the  week  of  8.07 
inches,  1.50  inches  of  which  fell  on  Sunday  in  one  hour  and  thirty  minutes, 
accompanied  by  a  heavy  fall  of  hail.  A  severe  snow  storm  prevailed  in  the 
north  and  western  part  of  the  State  on  the  20th. 

The  excessive  amount  of  moisture  has  prevented  farmers  doing  field 
work  and  but  little,  if  any,  advancement  has  been  made  since  our  last  bul- 
letin, but  with  the  more  favorable  conditions  at  the  close  of  the  week  and 
fair  prospects  of  their  continuance,  every  minute  will  be  improved,  seeding 
generally  completed  and  plowing  for  corn  will  have  begun  before  the  close 
of  the  coming  week. 

Winter  grain  is  reported  as  being  in  fair  condition;  oats  rotting  in  several 
localities  and  grass  starting  slowly  but  thick,  and  with  a  few  days  of  warm 
sunshine  will  make  rapid  growth. 

Bulletin  No.  4.    Apbil  30. 

The  past  week  brought  slightly  improved  weather  conditions  for  farm 
operations,  but  the  average  daily  temperature  was  two  to  three  degrees 
below  normal.  Compared  with  the  average  of  recent  years,  the  season  is  15 
to  18  days  late.  The  total  deficiency  of  temperature  since  March  1st  is  152 
degrees.  There  was  a  general  frost  on  the  morning  of  the  29th,  but  fruit  is 
uninjured  and  the  prospect  is  good. 

Sowing  of  small  grain  is  quite  generally  completed,  but  the  unfavorable 
conditions  have  caused  a  heavy  decrease  in  the  acreage  of  oats,  wheat  and 
barley.  This  may  result  in  a  corresponding  increase  in  acreage  of  corn, 
millet  and  flax,  if  the  season  becomes  more  favorable.  There  is  some  com- 
plaint of  oats  rotting  in  localities  where  there  has  been  the  greatest  excess 
of  moisture.    Grass  and  winter  grain  are  doing  well. 

Good  progress  has  been  made  in  preparation  of  corn  ground,  and  plant- 
ing will  begin  as  soon  as  the  weather  will  permit. 

The  amount  of  rainfall  for  the  past  week  was  generally  below  normal, 
and  there  was  a  deficiency  of  sunshine. 
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Bulletin  No.  5.    May  7. 

Reports  from  all  parts  of  the  State  tell  about  the  same  story  of  oool 
weather,  excessive  raiDfall,  delayed  farm  work,  and  considerable  damage 
by  floods.  Rain  fell  in  nearly  every  county  six  days,  and  there  was  but  one 
day  of  sunshine  during  the  past  week.  The  measurements  of  precipitation 
range  from  1.50  to  over  7  00  inches,  and  the  average  for  the  State  was  about 
3.G0  inches. 

The  acreage  of  oats  and  other  small  grain  is  greatly  reduced  compared 
with  last  year.  Much  corn  ground  is  yet  to  be  plowed,  and  it  is  probable 
that  the  lateness  of  the  season  and  saturated  conditon  of  soil  will  cause  a 
considerable  decrease  in  the  corn  acreage. 

Grass,  winter  wheat,  and  early  sown  oats  are  doing  fairly  well.  Fruit 
prospects  are  very  good. 

Bulletin  No.  6.    May  14. 

Another  cold  and  wet  week  must  be  added  to  the  record  of  this  unpropi- 
tions  season.  The  daily  average  temperature  was  about  10®  below  normal, 
and  the  rainfall  was  generally  in  excess,  ranging  from  1  to  8  inches.  There 
were  not  more  than  12  hours  of  sunshine  on  the  average  during  the  week. 
As  a  result  the  crop  situation  is  becoming  serious  in  considerable  portions 
of  the  State.  Very  little  plowing  has  been  done,  and  a  bare  beginning  has 
been  made  in  corn  planting  in  the  more  favored  localities.  Farmers  are 
idly  waiting  till  the  clouds  roll  by.  In  the  western  and  southern  districts, 
where  the  rainfall  has  been  heaviest,  the  arable  bottom  lands  are  under 
water  and  the  uplands  are  soggy  with  moisture. 

Oats  and  other  small  grain  crops  on  well  drained  fields  are  doing  fairly 
well,  but  in  low  lands  they  are  generally  drowned  out.  And  even  with  the 
most  favorable  conditions  in  the  future  there  is  no  eminent  danger  of  over- 
stocking the  markets  with  the  cereal  products  of  Iowa  this  year. 

Grass  is  doing  fairly  well  and  fruit  prospects  continue  good. 

Bulletin  No.  7.    May  21. 

Another  cold  and  wet  week,  with  heavy  local  rains  and  destructive 
floods,  deepens  the  gloom  of  the  crop  situation.  The  daily  average  tempera- 
ture was  over  5®  below  the  normal,  and  on  Friday  snow  flurries  are  reported 
from  nearly  all  parts  of  the  State.  The  heaviest  rainfall  occurred  in  the 
western,  northwestern  and  north  central  districts,  the  following  being  some 
of  the  reported  measurements:  Cherokee,  4.86  inches;  Monona,  4.10;  Buena 
Vista,  3.96;  Palo  Alto,  8.95;  Lyon,  8.92;  Omaha,  8.66;  Wright,  8.25;  Adams. 
3.18;  Calhoun,  2.56;  Pottawattamie,  2.50;  Marshall,  2.69;  Story,  2.50. 

There  were  less  than  two  full  days  of  sunshine  during  the  week.  But 
little  planting  or  other  field  work  has  been  possible.  Wheat  and  oats  on 
oplands  look  fairly  well;  on  low  lands  grain  crops  are  drowned  out  or  turn- 
ing yellow.  At  the  close  of  this  week  of  disasters,  some  faint  rainbow 
tints  appear  on  the  breaking  clouds,  and  hope  rises  to  renew  the  struggle 
against  grim  despair. 

Bulletin  No.  8.    May  28. 

The  daily  average  temperature  of  the  past  7  days  was  about  6®  below 
normal;  but  the  rainfall  was  very  light,  and  there  has  been  more  than  the 
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usual  amount  of  sunshine.  This  has  given  the  farmers  their  first  full  week 
of  fine  weather  for  field  work,  and  it  has  been  faithfully  improved.  The 
inspiring  click  of  the  corn  planter  has  been  heard  from  daylight  till  dusk, 
making  a  fitting  prelude  to  the  harvest  home  and  thanksgiving  chorus 
which  has  never  failed  to  be  heard  in  Iowa  every  year  since  the  prairie  turf 
was  fir^t  broken  by  the  plowshare  of  civilized  man. 

Corn  plantinflc  is  fully  half  completed  throughout  the  State  at  large,  but 
it  is  probable  that  the  total  acreage  will  this  year  fall  consi4erably  below 
the  average,  even  with  the  most  favorable  conditions  in  the  future.  Oats 
and  wheat  are  doing  well  on  upland  fields,  but  on  the  flooded  bottoms  and 
undrained  fields  the  yield  will  be  very  light. 

Fruit  has  been  slightly  injured  by  cold  winds  and  frost,  but  the  prospects 
are  generally  good.  Meadows  and  pastures  were  never  better  at  this  time 
of  the  year. 

BuixBTiN  No.  9.    June  7. 

The  daily  average  temperature  of  the  past  ten  days  was  about  5^ 
below  the  normal,  and  there  was  much  less  than  an  average  amount  of  sun- 
shine. The  rainfall  was  excessive  in  all  parts  of  the  State  except  the  north 
central  and  northwestern  districts.  Following  are  some  of  the  heavier  meas- 
urements reported :  Linn,  6.64;  Jones,  5.60;  Iowa,  5.16;  Washington,  4.86, 
Cedar.  4.62;  Johnson,  3.85;  Delaware,  8.84;  Davis,  8.02;  Keokuk,  8.02;  Du- 
buque. 3.55;  Wayne.  3.00;  Van  Buren,  2.88;  Montgomery.  2.89;  Clayton,  3.75; 
Muscatine,  2.42;  Clinton,  2.55. 

In  districts  where  the  rainfall  was  light,  corn -planting  is  practically  com- 
pleted, with  a  considerably  decreased  acreage  as  compared  with  last  year. 
But  in  the  larger  parts  of  the  State  little  progress  has  been  made  since  the 
27th  ult.  In  the  State  at  large  it  is  estimated  that  about  sixty  per  cent  of 
the  usual  acreage  of  corn  has  been  planted,  and  under  the  most  favorable 
conditions  in  the  future  the  acreage  will  not  exceed  eighty  per  cent  of  an 
average. 

There  are  many  reports  of  seed  rotting,  but  it  is  probable  that  not  more 
than  the  usual  amount  of  replanting  will  be  necessary  from  that  cause.  The 
weather  is  now  more  promising,  and  small  grain  crops  are  doing  fairly  well. 
Farm  work  is  about  four  weeks  late,  and  the  hay  harvest  is  likely  to  come 
on  when  teams  and  hands  are  needed  in  the  corn  fields. 

Bulletin  No.  10.    June  14. 

This  has  been  a  very  favorable  week  for  farm  operations,  and  for  all 
crops.  The  daily  average  temperature  was  about  3^  above  normal,  with 
more  than  the  usual  amount  of  sunshine;  and  the  rainfall  ,was  generaliy 
sufficient  to  keep  the  soil  in  good  condition  for  vegetation. 

Corn  planting  is  nearly  completed,  and  cultivation  is  in  progress.  The 
stand  is  about  as  good  as  in  ordinary  seasons,  and  not  more  than  the  usual 
amount  of  replanting  is  necessitated  because  of  the  poor  seed  and  unseason- 
able weather.  The  acreage  is  materially  decreased,  but  with  seasonable 
weather  a  fair  crop  may  be  produced. 

Small  grain,  meadows  and  pastures  are  doing  well. 

Late  reports  received  by  telegi'aph  before  going  to  press  indicate  that  the 
showers  on  Monday  were  well  distributed,  doing  much  good  in  preventing 
baking  of  the  soil. 
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Bulletin  No.  11 .    JtTNS  21 . 

The  past  week  was  generally  favorable  for  farm  work  and  for  all  crops. 
The  daily  average  temperature  was  nearly  2®  above  normal;  there  was  an 
abundance  of  sunshine,  and  in  the  larger  part  of  the  State  the  rainfall  was 
barely  sufficient  for  the  needs  of  the  growing  crops.  There  are  reports, 
however,  of  severe  local  storms,  with  excessive  rainfall  in  the  northeast 
district  and  in  contiguous  counties  in  the  north  central  and  east  central 
districts;  also  within  a  small  area  in  the  south  central  district.  Following 
measurements  are  reported:  Dubuque,  5.22  inches;  Clayton,  4.46;  Howard, 
3.07;  Fayette,  2.87;  Butler,  2.50;  Muscatine,  8.87;  Wayne.  8.65.  In  all  these 
storms  some  damage  was  wrought  by  wind,  lightning  and  floods. 

In  three-fourths  of  the  State  corn  is  doing  remarkably  well,  and  cultiva- 
tion is  in  progress.  Small  grain  generally  promises  well;  but  there  are 
complaints  of  damage  by  rust  in  sections  where  there  has  been  an  excess  of 
moisture  and  high  temperature.  Grass  is  very  heavy  in  all  districts,  and 
clover  cutting  will  soon  begin. 

Bulletin  No.  12.    Juke  28. 

The  daily  average  temperature  of  the  past  wee'k  was  slightly  below  nor- 
mal; the  first  half  being  hot  and  the  balance  cool. 

The  rainfall  was  unusually  variable,  the  measurements  ranging  from  a 
quarter  of  an  inch  to  nearly  six  inches. 

The  excessive  downpours  are  reported  from  the  northeast  and  east  cen- 
tral districts.  Following  are  some  of  the  excessive  measurements:  Scott, 
6.78  inches;  Clayton.  5.52;  Howard,  6.05;  Dubuque,  5.24;  Cedar,  4.69; 
Fayette,  4.29;  Delaware.  4.29;  Floyd.  8.52;  Jones,  8.86. 

In  all  these  flooded  districts  crops  were  considerably  injured,  and  corn 
is  very  weedy. 

In  the  larger  part  of  the  State,  however,  the  precipitation  was  below 
the  normal  and  the  weather  was  generally  favorable  for  cultivation  and  for 
all  crops.  Clover  is  being  cut  in  some  of  the  southern  counties  and  the 
harvest  of  winter  grain  will  begin  within  the  coming  week.  Corn  is  making 
rapid  growth  where  conditions  favor  cultivation.  Oats  will  average  below 
the  yield  of  recent  seasons. 

The  Mississippi  at  Davenport  is  reported  above  the  highest  mark  on 
record.  The  Cedar  reached  highest  point  of  the  year  during  the  week. 
On  the  22d  a  tornado  was  reported  passing  near  Sumner  in  Bremer  county, 
destroying  buildings  and  killing  five  persons.  This  will  be  fully  investi- 
gated. 

BULLETIN  NO.    18.     JULY  5. 

The  weather  during  the  past  week  was  too  cool  for  the  rapid  growth  of 
com,  but  the  conditions  were  generally  favorable  for  small  grain.  The  daily 
average  temperature  was  about  six  degrees  below  normal.  The  rainfall  of 
the  week  was  in  excess  of  the  seasonable  amount,  especially  in  the  central, 
east  central  and  south  central  districts. 

Com  is  about  two  weeks  late,  and  needs  warmer  weather  to  mature.  It 
is  doing  fairly  well,  and  is  generally  clean  where  it  has  not  been  too  wet  to 
ran  the  cultivator.  With  the  most  favorable  conditions  in  the  future  it  will 
be  possible  to  make  two-thirds  of  an  average  crop  in  the  State. 
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Haying  and  the  havest  of  winter  j^rain  are  in  progp:^ss.  The  hay  crop 
will  be  very  heavy,  but  the  quality  will  not  be  up  to  the  standard.  Oats  will 
not  make  over  00  per  cent  of  an  average  yield. 

BULLETIN  NO.  14.     JULY  12. 

The  past  week  has  been  generally  favorable,  the  days  being  clear  and 
warm  with  more  than  an  average  amount  of  sunshine.  The  nights,  how- 
ever, were  quite  cool,  bringing  the  daily  average  temperature  down  about 
four  degrees  below  the  normal  for  this  period  which  is  usually  the  hottest 
portien  of  the  year.  To  give  corn  the  vigorous  growth  that  is  now  needed 
to  perfect  the  crop,  the  daily  mean  temperature  of  this  month  should  not  be 
less  than  74^,  and  August  should  give  an  average  of  72^. 

This  crop  has  made  fair  progress  during  the  week,  where  it  has  been  pos- 
sible to  give  it  necessary  cultivation;  and  its  average  height  is  about  where  it 
should  be  in  ordinary  seasons  the  1st  to  the  4th  of  July. 

Very  satisfactory  progress  has  been  made  in  securing  the  unusually  heavy 
hay  crop,  and  the  harvest  of  winter  grain  is  generally  completed  in  the 
southern  and  central  districts. 

The  rainfall  of  the  week  was  generally  veryJight,  but  ample  for  the  neces- 
sities of  the  growing  crops.  The  heaviest  amount  reported  was  at  the  cen- 
tral station  on  Sunday,  where  the  measurement  was  1.60  inches. 

BULLETIN  NO.   15.     JULT  19. 

The  past  week  brought  the  most  favorable  weather  of  the  season  for  hay- 
making, and  for  the  rapid  growth  of  the  belated  crops.  The  days  were  gen- 
erally bright  and  warm;  the  cool  nights,  however,  reduced  the  daily  average 
temperature  about  three  degrees  below  the  normal.  The  rainfall  was  gen- 
erally sufficient  for  the  needs  of  all  crops.  On  the  night  of  the  14th  a  severe 
wind  squall,  with  considerable  rain  and  light  streaks  of  hail,  swept  diagon- 
ally from  northwest  to  southeast  through  the  central  counties.  Corn  and 
oats  were  considerably  flattened,  and  some  damage  was  done  to  light  build- 
ings. The  crops,  however,  have  mostly  straightened  up  and  the  damage  will 
be  light. 

Corn  has  made  rapid  growth  during  the  week,  and  the  crop  is  generally 
clean.  Rust  in  oats  is  the  burden  of  complaint  in  many  localities.  Pota- 
toes are  doing  well.    Haying  is  well  advanced  toward  completion. 

As  one  reporter  puts  it,  ''Farmers  have  no  time  for  murmuring  and  not 
much  reason  for  it." 

BULLETIN  NO.   16.     JULY  26. 

This  has  been  by  far  the  hottest  week  of  the  season,  and  most  favorable 
for  the  rapid  growth  of  corn.  The  mean  temperature  for  the  State  was 
about  80^,  or  nearly  6^  above  the  normal.  The  change  is  especially  not- 
able from  the  fact  that  the  score  of  every  preceding  week  has  ranged  from 
29  to  9<^  below  a  seasonable  average.  The  air  has  contained  a  very  high  per 
cent  of  humidity,  making  the  heat  much  more  oppressive  to  man  and  beast. 
In  many  localities  frequent  showers  have  damaged  hay,  or  seriously  inter- 
ferred  with  hay  making. 

It  has  been  an  ideal  week  for  corn,  which  has  made  a  marvelous  growth. 
In  the  niost  advanced  fields  it  is  fully  tasseled  and  gives  promise  of  a  fair 
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yield.  In  folly  one-third  of  the  State,  comprising  the  larjijer  part  of  the 
eastern  districts,  it  will  not  be  possible  to  produce  more  than  half  an  average 
crop.  In  even  the  most  favored  districts  there  are  many  fields  wherein  the 
stand  is  poor,  and  the  yield  must  fall  much  below  the  average. 

The  harvesting  of  oats  will  be  in  progress  the  coming  week.  The  crop  is 
yery  uneven,  and  in  many  localities  considerable  damage  has  been  caused 
by  ruBt.  The  crop  has  also  suffered  some  loss  by  the  severe  wind  storms  of 
the  past  week,  which  flattened  the  heavier  growth  of  straw.  Barley  cutting 
has  begun,  and  with  favoring  weather  a  fair  crop  will  be  secured. 

BULLETIN  NO.   17.      AUGUST  2. 

The  first  two  days  of  the  past  week  were  excessively  hot.  followed  by 
copious  and  well  distributed  showers  which  were  generally  beneficial  to 
gprowing  crops,  but  somewhat  damaging  to  hay,  barley,  and  fully  ripened 
oats.  The  average  temperature  of  the  week  was  slightly  below,  and  the 
rainfall  above  the  normal,  with  an  average  amount  of  sunshine. 

Corn  has  made  good  progress,  and  the  present  outlook  favors  the  matur- 
ing of  about  two-thirds  of  an  average  crop  for  the  State. 

Oats  have  been  greatly  injured  by  the  conditions  which  favored  corn,  the 
excessive  heat  causing  rust  and  blight  to  an  unusual  extent.  It  will  not  be 
possible  to  secure  more  than  60  per  cent  of  the  average  yield.  The  harvest 
of  this  crop  is  progressing  rapidly,  and  will  be  practically  completed  in  the 
southern  and  central  districts  the  coming  week. 

Barley  has  been  discolored  to  some  extent,  and  the  harvest  is  about  com- 
pleted. 

Potatoes,  buckwheat,  millet  and  pasturage  have  been  greatly  improved. 

BULLETIN  NO.   18.     AUGUST  9. 

This  has  been  the  hottest  and  dryest  week  of  the  season,  the  daily  average 
temperature  being  about  9P  above  normal,  and  the  rainfall  very  light,  with 
more  than  the  usual  amount  of  sunshine. 

In  portions  of  the  Missouri  valley  droughty  conditions  are  reported,  and 
showers  are  needed  to  save  the  growing  crops  from  threatened  damage. 

Corn  has  made  great  progress,  and  is  generally  doing  well;  no  appreci- 
able damage  being  apparent  as  yet  from  the  excessive  heat. 

The  harvest  of  small  grain  is  completed  in  the  southern  districts  and  well 
advanced  in  all  parts  of  the  btate.  All  reports,  with  rare  exceptions,  indi- 
cate a  very  light  yield  of  oats,  confirming  previous  estimate  of  60  per  cent. 

The  largest  crop  of  hay  ever  raised  in  Iowa  is  now  secured,  and  is  gen- 
erally in  good  condition.  With  timely  rains  and  seasonable  temperature  for 
the  next  six  weeks,  the  more  advanced  of  the  remaining  crops  will  reach 
mtfturity. 

BULLETIN  NO.   19.      AUGUST  16. 

The  weather  of  the  past  week,  with  temperature  and  sunshine  slightly 
above  normal,  has  been  all  that  the  most  exacting  farmer  could  desire  in 
rapidly  pushing  the  corn  and  bringing  it  up  to  its  usual  advancement  for 
the  season.  With  late  frosts  the  corn  crop  seems  to  be  assured,  but  the  total 
will  fall  materially  below  the  average. 

The  rainfall  has  been  somewhat  local  in  its  character,  and  yet  enough  has 
fallen  for  all  growing  crops,  except  in  Decatur  and  Wayne  counties,  where 
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pasture  and  com  are  needlDg  rain.    Some  damage  to  small  grain  reported 
from  the  northwest  corner  of  the  State  by  hail  and  wind. 

Harvesting  nearly  complete  in  northern  part  of  the  State  and  threshing 

begn^ii* 

Oats  are  of  very  light  weight  and  are  yield  .ng  from  twelve  to  thirty 

bushels  per  acre.    Wheat  and  barley  are  making  a  better  showing,  although 

hardly  up  to  the  average. 

The  ground  is  in  splendid  condition  for  fall  plowing,  and  it  seems  to  be 

the  general  opinion  of  the  farmers  that  this  will  be  taken  advantage  of  and 

a  large  acreage  of  fall  grain  sown. 

BULLETIN  NO.  20.     AUGUST  28. 

The  weather  during  the  past  week  has  been  exceedingly  favorable  for 
stacking  and  threshing  grain,  but  the  deficiency  in  rainfall  and  the  cool 
nights  during  the  latter  part  of  the  week,  has  checked  the  heretofore  rapid 
growth  of  corn,  although  this  crop  is  reported  as  having  made  material 
advancement,  and  with  occasional  light  showers  and  a  continuation  of  warm 
sunshiny  weather  until  September  20th  the  crop  will  be  assured,  although 
the  total  yield  will  fall  considerably  below  the  average  of  previous  years. 

Stacking  of  small  grain  is  about  completed  and  threshing  well  advanced, 
showing  a  good  yield  of  wheat,  rye  and  barley. 

Oats  will  not  come  up  to  the  average,  as  reports  show  this  crop  to  be 
light  in  quantity  and  quality. 

Rain  is  needed  for  potatoes,  pastures  and  fall  plowing. 

BULLETIN  NO.  21.      AUGUST  30. 

The  temperature  of  the  past  week  was  very  nearly  up  to  the  seasonable 
average,  and  the  rainfall  was  abundant  and  well  distributed.  The  condi- 
tions were  generally  favorable  for  the  rapid  growth  of  unharvested  crops. 

Corn  has  made  good  progress,  and  three  weeks  of  favorable  weather  will 
place  the  more  advanced  fields  beyond  danger.  To  ripen  the  entire  crop, 
however,  the  coming  month  must  be  warm,  generally  dry  and  free  from  kill- 
Dg  frostfi". 

All  reports  of  threshing  confirm  previous  estimates  as  to  shortage  of  the 
crop  of  oats;  the  total  yield  cannot  exceed  60  per  cent  of  an  average,  and  the 
quality  is  below  grade. 

Fall  plowing  is  progressing  rapidly,  and  a  greatly  increased  acreage  of 
winter  wheat  will  be  planted. 

BULLETIN  NO.  22.      SBPTEMBBB  6. 

The  past  week  has  been  unseasonably  cool  and  dry,  the  daily  average 
temperature  being  about  8^  below  normal,  and  the  rainfall  generally 
deficient.  Light  frosts  occurred  on  three  mornings  in  various  localities 
in  the  northern  half  of  the  State,  but  no  material  damage  resulted. 

The  ripening  of  corn  has  been  retarded,  but  it  is  doing  fairly  well. 
Answering  a  special  inquiry,  the  majority  of  observers  of  this  Bureau  report 
that  with  favorable  weather  the  greater  part  of  the  corn  crop  will  be  safe 
from  frost  about  the  20th  to  25th  of  September.  It  is  quite  certain,  however, 
that  if  a  killing  frost  occurs  before  October  1st  there  will  be  much  more  than 
the  usual  amount  of  soft  corn  in  the  State. 
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Rain  is  needed  in  the  larji^er  part  of  the  State  to  facilitate  plowing,  and 
for  pasturage  and  potatoes. 

BULLETIN  NO.   28.      SEPTEMBER  18. 

The  past  week  was  unseasonably  cool,  the  daily  average  temperature 
being  2  ^  or  8  ®  below  normal,  and  the  sunshine  less  than  the  average 
amoant.  The  rainfall  was  generally  copious,  and  in  the  eastern  and  north- 
eastern districts  it  was  very  heavy,  causing  some  damage  to  crops. 

Corn  has  made  slow  progress  toward  maturity,  but  is  doing  fairly  well 
and  the  bulk  of  it  will  be  safe  by  the  25th  if  there  is  no  frost.  The  soil  is  now 
in  excellent  condition  and  a  very  greatly  increased  acreage  of  winter  wheat 
is  being  planted.    Pastures  and  late  potatoes  have  been  much  improved. 

This  morning's  weather  report  shows  a  cold  wave  in  the  northwest,  and 
indicates  a  damaging  frost  in  northern  part  of  the  State  on  Wednesday 
morning. 

BULLETIN  NO.  24.     SEPTEMBEB  19. 

The  past  week  was  cool  and  dry  with  more  than  the  average  amount  of 
sunshine.  The  daily  mean  temperature  was  about  8^  below  normal,  and 
light  frosts  occurred  on  the  14th  and  16th  causing  some  damage  tc late  crops 
in  low  places. 

Corn  has  made  fair  progress  under  adverse  conditions  as  to  temperature 

On  the  first  of  September  corn  was  as  far  advanced  as  the  crop  of  last 
season  on  corresponding  date.  But  during  the  present  month  the  daily 
average  temperature  has  been  4^^  lower  than  in  the  corresponding  period 
last  year.  From  this  comparative  statement  the  present  status  of  this  crop 
may  be  inferred. 

Conditions  are  variable.  In  some  localities  a  considerable  portion  is  mature 
and  catting  is  in  progress.  But  in  all  districts  more  than  half  the  crop  needs 
eight  to  ten  days  ripening  weather  to  place  it  beyond  danger. 

The  frosts  of  last  week  have  not  materially  reduced  the  prospective  out- 
put of  sound  corn . 

BULLETIN  NO.    25.      SEPTEMBER  27. 

The  past  week  has  been  abnormally  hot  and  dry,  with  more  than  the 
average  amount  of  sunshine.  The  daily  temperature  averaged  11^  above 
the  normal  and  the  rainfall  was  generally  very  light. 

High  winds  prevailed  nearly  every  day,  which,  with  the  high  temperature, 
bright  sunshine,  and  low  percentage  of  humidity,  hastened  the  ripening  of 
belated  corn  and  carried  the  bulk  of  the  crop  beyond  the  danger  line.  It  is 
now  practically  assured,  though  there  will  be  somewhat  more  than  the  usual 
amount  of  soft  and  shrunken  corn. 

The  area  of  corn  planted  in  Iowa  this  year  was  nearly  6,500,000  acres,  and 
this  was  materially  reduced  by  heavy  rains,  causing  imperfect  cultivation  or 
total  abandonment  of  many  fields.  On  tne  basis  of  reports  received  from  all 
parts  of  the  State  this  Bureau  estimates  a  total  yield  of  not  more  than  175,- 
000,000  bushels,  which  is  nearly  two-thirds  of  an  average  crop,  or  one-half 
the  amount  credited  to  the  State  last  year  by  the  govornment  report.  This 
estimate  is,  of  course,  subject  to  revision  by  final  returns  of  the  season, 
December  1st. 

Rain  is  greatly  needed  for  pasturage,  for  the  germination  of  fall  wheat, 
and  to  facilitate  plowing. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS,   AT 

ALTA.  BUENA  VISTA  COUNTY. 


BT  D.   E.   HADDBN,   VOLUITTAST  OB8BRYBB. 
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ALGONA.*  KOSSUTH  COUNTY. 


BY  JAS.   BARE,   M.   D.,   VOLUNTARY   OBSERVER. 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL  OBSERVATIONS,  AT 
AMES,  STORY  COUNTY. 


BI  F.   C.  BTEWABT,   VOLUNTARY  OBSERVER. 
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ANNUAL  SDMMABY  OF  METEOROLOGICAL  OBSERVATIONS.  AT 
ATLANTIC.  CASS  COUNTY. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS,    AT 
BANCROFT.  KOSSUTH  COUNTY. 


.  N.   RENFREW,   TOLONTABt  OBSERVBB. 
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ANNUAL   SUMMARY  OF    METEOROLOGICAL  OBSERVATIONS,  AT 
BLAKEVILLE,  BLACKHAWK  COUNTY. 


BT  JAMBS  BUDGBBS,  TOLDKTABT    ODSEB7BR. 
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ANNUAL  SUMMARr    OF  METEOROLOGICAL  OBSERVATIONS.  AT 
BLOCKTON.  TAYLOR  COUNTY. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS.  AT 
BONAPARTE,  VAN  BUREN  COUNTY. 
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ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS,   AT 
CARROLL,  CARROLL  COUNTY. 


BI  HOSES  SIHON,   V0LUNTAB7  OBBKBVBR. 
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ANNUAL  SUMMARY   OF  METEOROLOGICAL  OBSKRVATIONS,  AT 

CEDAR  RAPIDS,  LINN  COUNTY. 

BY  H.   1>.   OLDS.   VOLtTNTABT  OBSERVER. 
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MAXON,  MONROE  COUNTY. 

BY  OEOR6E  PRICK,    VOLUNTARY  OBSERVER. 
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BY  BEV.  J.  W.   HUBBARD,   VOLUNTARY  OBSERVER. 
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BY  T.   P.    M'CUNB,   VOLDNTAEY  OBSERVER. 
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WASHINGTON,*  WASHINGTON  COUNTY. 


BY  WM.   A.   COOK,   VOLUNTARY  OBSERVER. 
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REVIEW  OF  THE  YEAR  1883. 


f   OBSERVATIONS   » 


BV  DR.  LDKB  ROBERTS. 


The  usheriDK  id  of  the  year  1862  was  with  overcast  sky  and  the  precipila 
tion  of  rain  which  bad  commeuued  on  the  evening  previous.  continuioK 
until  3  P.  H.  ot  the  1st,  then  changed  to  snow.  Ou  this  da.y  the  wind 
reached  ita  maximum  for  the  month  of  January — 23  miles  an  hour.  The 
precipitation  for  this  month  wa«  all  snow  and  below  normal.  The  weather 
was  propitious  for  out  of  door  work,  except  lor  the  iatenae  cold  during  the 
central  portion  of  the  month,  The  ice  harvest  was  satisfactory  in  quality 
and  quantity.  A  brilliant  meteor  with  train  of  fire  graced  the  south- 
western sky  on  the  evening  of  the  2flth. 

Now  comes  February  with  a  mean  warmth  above  that  of  her  predeceasors 
which,  though  agreeable  to  our  bodies,  augured  no  Haltering  outlook  for  a 
fruitful  season.  The  winter  months  being  now  ended  wu  will  make  com- 
parison with  the  last  thirteen  seasons.  The  highest  mean  temperatnre  for 
this  period  was  31°.  188B-D0.  The  lowest  was  12.3°,  1864-86.  The  meau 
for  this  period  was  31.fl°,  and  for  the  season  ending  Februarj  39th,  ltJB3, 
36.3°,  being  i.i^  al>ove  normal. 
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An  electric  storm  of  considerable  magnitude  prevailed  on  the  18th,  ex- 
tending over  a  large  area  of  the  northern  portion  of  the  United  States, 
from  the  Missouri  river  to  the  Atlantic  coast.  This  was  visibly  manifest  in 
the  evening,  when  a  magnificent  display  of  aurora  boroalis  illumed  the 
northern  hemisphere.  A  green  segment,  whose  chord  was  at  an  elevation 
of  88®,  rested  on  the  northern  horizon.  Above  this,  crimson  and  rose  col- 
ored beams,  occasionally  relieved  or  traversed  by  changing  columns  of 
white  and  pink,  shot  up  well  towards  the  zenith;  sometimes  the  crimson 
hnes  would  prevail  over  a  large  field,  unbroken  by  lighter  shades;  then 
again  fade  well  away  but  reappear  several  degrees  to  the  right  or  left.  The 
intensity  of  the  aurora  centralized  a  little  to  the  east  of  north,  though  once 
loomed  in  all  its  glory  a  little  to  the  west.  Fainter  portions  of  the  aurora 
extended  nearly  to  the  east  and  west  ends  of  the  segmental  chord.  Stars 
were  visible  through  the  fiery  beams. 

The  behavior  of  March  was  very  satisfactory  compared  with  its  last 
thirteen  predecessors.  1'he  temperature  was  quite  evenly  distributed 
through  the  month,  and  normal  in  degree,  wh<le  the  precipitation  was 
deficient. 

On  the  9th  a  blizzard  played  aerial  pranks  as  it  moved  eastward  at  a 
maximum  speed  of  28  miles  an  hour,  or  a  mean  of  20  miles  an  hour  for  24 
consecutive  hours,  commencing  about  7:00  o'clock  a.  m.  In  the  meantime 
the  temperature  of  the  air  dropped  from  *S2^  to  5®  by  11:00  p.  M. 

ApriPs  greeting  was  warm  and  balmy  and  inspired  us  with  pleasant 
musings  on  the  prospects  of  early  development  of  the  earth's  fruitage  and 
the  music  of  the  birds.  Our  pleasant  meditations  were  of  short  duration, 
for  about  10:00  o'clock  a.  m.  of  the  first  day  the  elements  above  betokened 
radical  changes. 

At  this  hour  a  fresh  breeze  sprung  up  which  continued  to  increase, 
becoming  interesting  12  hours  later,  bringing  discomfort  to  all  and  damage 
to  some.  The  storm  was  of  the  hurricane  type,  and  gave  a  specimen  of  its 
executive  ability  by  lifting  bodily  the  whole  roof  of  the  Kelly  manu- 
factory, moving  it  to  the  east,  and  dropping  it  to  the  ground  in  a  splintered 
and  demoralized  condition.  The  factory  of  Anderson  &  Winter,  not  100 
feet  away,  was  damaged  also.    Other  minor  casualties  followed. 

This  month  furnished  an  excess  of  rain  and  much  thunder  and  lightning. 
On  the  3d  two  horses  were  killed  by  lightning  while  standing  near  a  barn. 

On  this  day  was  a  heavy  downpour  of  rain.  The  character  of  the 
month  was  such  as  to  retard  vegetable  growth  at  least  two  weeks  over 
normal. 

May  was  below  normal  in  temperature  and  largely  in  excess  in  precipita- 
tion, yet  there  was  no  downpour  or  cloud  bursts  to  cause  a  rush  of  waters, 
which  would  prove  disastrous  in  their  haste  to  escape  Streams  about  here 
were  not  angry  with  flood-tide,  and  even  the  mighty  Mississippi  was  very 
modest  in  his  zeal  to  show  his  breadth  and  depth  and  moving  power. 

Farming  interests,  however,  were  somewhat  interfered  with  from  the 
frequent  rains.  The  planting  of  corn  was  seriously  delayed,  and  plowing 
in  some  sections  could  not  be  prosecuted. 

June  went  to  a  greater  extreme  in  rainfall  than  May.  The  precipitation 
exceeded  any  previous  June  in  14  years.  On  the  18th  one  inch  of  rain  fell 
in  three  hours.    On  the  22d,  28d  and  24th  the  precipitation  was  over  five 
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inches.  Total  for  the  month,  9.89  inches.  The  average  yearly  rainfall  is 
about  86  inches  and  the  month  of  June  furnished  over  one-fonrth  of  that 
amount,  while  the  three  months  April,  May  and  June  furnished  two-thirds 
of  a  yearly  rainfall.  The  excess  of  rain  completely  saturated  the  earth  and 
filled  all  the  streams  to  overflowing.  The  Mississippi  rose  within  17f  inches 
of  the  high  water  mark  of  1880,  and  was  the  highest  since  May  15th,  1888. 
when  it  lacked  only  2  inches  of  high  water  mark. 

Farming  interests  suffered  seriously;  crops  were  damaged  and  the  condi- 
tion of  cornfields  were  such  that  cultivation  was  impossible  in  many  cases, 
and  weeds  and  grass  choked  the  corn  which  struggled  for  mere  existence. 
Some  fields  of  corn  were  permanently  damaged  and  made  worthless,  and 
the  average  crop,  it  was  thought  could  not  be  over  60  per  cent  at  maturity. 

The  character  of  the  weather  for  July  was  in  every  particular  calculated 
to  dispel  gloom  and  inspire  cheerfulness  on  the  part  of  those  interested  in 
agricultural  pursuits,  or  products  of  the  soil  in  whatever  department,  so  far 
as  was  possible  in  the  nature  of  things  after  so  late  and  stormy  a  season. 

While  the  rainfall  was  slightly  in  excess  of  a  July  normal,  it  was  well 
distributed,  cloudiness  at  a  minimum  and  sunshine  and  warmth  in  abund- 
ance. 

On  the  evening  of  the  18th  aurora  lights  graced  the  northern  sky.  On 
the  evening  of  the  15th  a  very  interesting  display  of  aurora  attracted  the 
attention  of  many  people.  The  light  was  somewhat  peculiar.  While  its 
behavior  was  in  keeping  with  the  average  aurora,  sending  up  beams  and 
flashes  which  sometimes  reached  the  zenith,  then  retreating  and  fading  and 
waving  to  and  fro.  and  anon  flushing  up  again  from  another  point  with  a 
broad  and  luminous  base.  The  peculiarity  of  the  electric  storm  was  its 
cream-like  whiteness,  the  red  being  almost  wholly  wanting  except  for  a  few 
moments.  Its  base  reached  from  far  to  the  east  well  around  to  the  west, 
but  the  usual  arch  of  the  northern  horizon  was  wanting,  but  in  lieu  thereof 
dark  cloud-like  masses  would  form,  dissolve  and  reappear  in  a  different 
place.  This  electric  storm  evidently  lasted  for  many  hours.  During  the 
day  the  telegraphic  instruments  were  affected  so  that  correspondence  at 
times  could  not  be  carried  on. 

August  furnished  a  higher  degree  of  temperature  than  is  customary  for 
this  month.  Clear  days  were  also  in  excess,  while  the  rainfall  was  deficient, 
but  the  conditions  were  favorable  to  pasturage  and  the  maturing  of  ungath- 
ered  crops.    The  month  closed  with  a  demand  for  more  rain. 

September  was  a  fine  month,  only  deficient  in  rainfall.  No  killing  frost 
occurred  and  the  corn  was  safe.  There  was  no  time  lost  in  prosecuting  the 
outside  industries  on  account  of  inclement  weather. 

October  was  warm  and  dry.  From  the  11th  of  September  to  the  close  of 
October  less  than  one  inch  of  rain  fell.  On  the  9th  the  first  killing  frost 
of  the  season  occurred. 

November  was  the  coldest  of  the  last  14  corresponding  months.  It  was 
cloudy  throughout  and  somewhat  gloomy.  On  the  25th  an  icy  rain  pro- 
duced a  fine  foundation  for  the  quiet  fall  of  snow  which  came  on  the  27th. 
The  depth  of  snow  was  8  inches  and  really  made  good  sleighing,  which  con- 
tinued to  the  close  of  the  year,  being  renewed  every  few  days  by  light  fall  of 
snow  all  through  December. 
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On  the  night  of  38d-24th,  the  time  predicted  for  meteoric  showers,  the 
sky  was  overcast  except  for  a  brief  time  during  the  evening  of  the  23d,  so 
that  a  good  view  of  the  interesting  phenomena  could  not  be  had.  The  few 
persons  who  happened  to  be  looking  skyward  during  the  break  in  the  clouds 
pronounced  the  show  fascinatingly  interesting,  as  the  darting  and  fiery 
meteors  were  numberless.  If  the  sky  had  been  clear  as  in  some  parts  of  the 
world,  a  magnificent  view  could  have  been  realized,  approaching  that  de- 
scribed by  J.  Maolair  Boraston,  while  on  board  the  steamer  **  Don,'*  in  lon- 
%itudeT2P  west  and  latitude  17^  north,  south  of  Hayti.  He  said:  "The 
greni  elevation  of  the  radiant  point,  combined  with  a  cloudless  tropical 
sky,  the  absence  of  moonlight,  and  the  unobstructed  view  of  the  complete 
hemisphere,  afforded  the  ne  plus  ultra  of  astronomical  requirements. 

'* Counts  were  taken  at  intervals  in  all  parts  of  the  heavens  for  areas  of 
60^^  of  the  visible  hemisphere,  and  for  a  duration  of  five  minutes  each. 
From  those  counts  which  were  remarkably  equal  at  all  times  and  in  all  parts 
of  the  heavens  eighteen  meteors  per  minute  came  out  as  the  average  per 
area.  As  the  shower  was  proceeding  with  undiminished  energy  after  six 
hours  observation,  the  total  number  during  these  six  hours  may  be  set  down 
at  108  per  minute  for  the  entire  hemisphere,  which  gives  6,480  per  hour,  and 
a  grand  total  of  88,880. 

"This  is  certainly  a  minimum,  for  many  of  the  faint,  rapid  meteors 
must  have  escaped  notice,  a  safe  inference  from  the  number  only  just 
caught  before  extinction. 

"The  heavens  were  alive  in  all  parts,  and  every  variety  of  meteor 
present,  from  the  trackless  stationary  ones  in  the  radiant-point  to  the 
luminous  pear-shaped  *'  drop**  at  the  horizon,  whose  tracks  often  extended 
from  20^  to  90®  in  length,  and  remained  visible  for  roughly  ten  seconds 
after  extinction  of  the  meteor  itself. 

''The  memory  of  the  1892  meteoric  view  will  remain  long  with  me.  The 
sight  was  one  of  the  grandest  I  ever  beheld;  the  perfect  sky  setting  off  the 
j^Iories  of  Taurus,  Orien,  Cauls,  Agro.  and  other  gems  in  the  great  belt, 
itself  crossed  in  the  zenith  by  the  galaxy,  full  of  light;  the  symmetry  in  the 
developinent  of  the  meteor  traces  consequent  upon  the  location  of  the  cen- 
ter of  radiation  directly  overhead;  the  multiplicity  of  unction  and  the 
underlying  unity  of  principle,  all  tended  at  once  to  stimulate  and  satisfy 
the  mind.** 

The  first  zero  temperature  for  the  season  occurred  on  the  morning  of  the 
llth  of  December.  The  lowest  temperature  for  this  month  was -17®.  It 
was  a  brisk  December  and  the  coldest  day  of  the  year  was  on  the  26th. 
Most  of  the  last  decade  was  cold,  snowy  and  cheerless. 

The  year  1892  has  come  and  gone,  and  although  the  season  for  seed  time 
and  cultivation  was  unpropititious  to  a  bountiful  ingathering,  the  harvest 
was  near  an  average,  and  the  gi*anaries  and  storehouses  are  supplied  with 
abundance  for  home  needs,  and  a  liberal  surplus  for  the  general  market, 
thus  proving  that  intelligent  management  of  farms  will  never  find  Iowa 
begging  for  bread. 

SOME  WEATHER  DETAILS. 

Highest  temperature,  96^;  date,  July  25th,  26th,  27th. 
Lowest  temperature,  -17®;  date,  December  27th. 
Extreme  range  of  temperature,  113®. 
Q 
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Mean  daily  temperature,  46.4®. 

Mean  daily  range  of  temperature,  20.5®. 

Greatest  monthly  ran^e,  82o,  February;  least  monthly  range,  15°,  July. 

Greatest  mean  monthly  range,  27.5^,  October;  least  mean  monthly  range. 
13.20,  February. 

Greatest  daily  range,  39^,  October  10th;  least  daily  range,  3^,  February 
22d  and  November  1st,  2d  and  28th. 

Warmest  month,  July;  mean  temperature,  78.2^ 

Coldest  month,  January;  mean  temperature,  15. 8^. 

Warmest  day,  June  12th,  88.70. 

Coldest  day,  December  26th,  6.5<=>. 

Total  number  of  days  with  the  maximum  temperature  90^  or  above.  20.5 
in  June,  9  in  July  and  6  in  August. 

Total  number  of  days  with  the  maximum  temperature  below  32^,  53. 

Total  number  of  days  with  the  minimum  temperature  below  82^  1S8. 

Total  number  of  days  with  the  mean  temperature  below  32^,  93. 

Warmest  morning  at  8  o*clock,  July  23,  25,  27,  88°. 

Warmest  noon,  July  25,  26,  27,  88°. 

Warmest  evening  at  8  o'clock,  83^,  July  23d. 

SKY. 

Mean  daily  cloudiness,  47  per  cent. 

Month  with  greatest  per  cent  of  cloudiness,, February,  70  per  cent. 

Month  with  least  per  cent  of  cloudiness,  August,  21  per  cent. 

Total  number  of  clear  days,  105. 

Total  number  of  cloudy  days,  116. 

Month  with  greatest  number  of  clear  days,  August,  20. 

Month  with  least  number  of  clear  days,  February  and  November,  4  each. 

PRECIPITATION. 

Total  depth  of  snowfall,  22  inches. 

Greatest  fall  of  snow  at  one  storm.  5  inches,  December  7th. 
Total  precipitation  (rain  and  snow  melted),  40.73  inches. 
Greatest  rainfall  at  any  one  storm,  2.45  inches,  June  22d  and  23d. 
Month  with  the  greatest  precipitation,  June,  9.39  inches.   • 
Month  with  least  precipitation,  October,  .63  inches. 
Month  with  the  greatest  number  of  storm  days.  May  and  June,  17  each. 
Month  with  the  least  number  of  storm  days,  September  and  October,  4 
each. 

Total  number  of  storm  days,  98. 

WINP. 

Total  movement  of  wind  43,890  miles. 

Maximum  velocity  per  hour,  38  miles. 

Greatest  monthly  movement,  6,270,  April. 

Least  monthly  movement,  1,880,  August. 

Prevailing  direction,  west. 

Observations  taken  at  8  A.  M.,  noon,  and  8  P.  M..  show  the  movement  of 
the  wind  to  have  been  from  the  north  114  times;  from  the  northeast,  141 
times;  east,  128  times;  from  the  southeast.  117  times;  from  the  south,  154 
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times;  from  the  southwest,  155  times;  from  the  west,  160  times;  from  the 
northwest,  127  times. 

Maximum  velocity  for  January,  28  miles  an  hour;  for  February,  18  miles; 
for  March,  80  miles;  for  April,  28  miles;  for  May,  27  miles;  for  June,  88 
miles;  for  July,  20  miles;  for  August,  16  miles;  for  September,  11  miles;  for 
October,  29  miles:  for  November,  24  miles;  for  December,  18  miles. 

SNOW  AND  PR08T. 

The  last  spring  snow  fell  on  the  21st  of  March,  very  light. 

The  first  snow  in  autumn  fell  on  the  17th  of  November  and  was  sleety. 

L«a8t  killing  frost  in  spring  on  April  29th. 

First  frost  in  autumn,  October  5th. 

First  killing  frost  in  autumn,  October  9th;  temperature,  82^,  but  of  short 
duration. 

Number  of  consecutive  days  without  killing  frost,  162. 

The  temperature  of  the  air  was  at  the  freezing  point  or  below  for  the 
last  time  in  spring  on  the  29th  of  April. 

The  first  in  autumn,  October  28d. 

The  last  day  when  the  mean  daily  temperature  was  below  82^  was  April 
9th. 

The  first  in  autumn,  November  7th. 

Table  showing  the  yearly  mean  temperature,  rainfall  and  movement  of 
wind  for  the  years  named: 


TSABS. 

Mean  tempera- 
ture. 

Rainfall  in 
inches. 

• 

a 

1 

1879 

1880 

1881 .             

46.7  » 
47.1* 
46.2* 
47.3* 
44.0* 
45.7* 
43.9* 
46.6* 
47.2* 
46.1* 
48.1* 
48.6* 
48.5* 
46.4* 

34.18 
38.18 
41.17 
41.18 
38.71 
43.40 
38.21 
28.71 
34.01 
36.80 
31.08 
32.62 
33.87 

40. ra 

198?  -                    ...    

61,460 

1883 

1884 

63,660 
64,440 

1885 

1886 

64,490 
49,260 

1887 

63,110 

1888 

66,296 

1889 

49.720 

IS90 

61,800 

1891 

48,625 

1892 

43,890 

Means 

46.6* 

36.48 

53,340 

BLECTO  METBOBS. 

Number  of  auroras  observed,  8.  Number  of  days  with  thunder  and 
lif^htning,  24.  There  were  none  in  January,  February,  March,  October, 
November  and  December.  In  June  there  were  11  days  with  thunder 
and  lightning. 

OPTICAL  METEOBS. 

Number  of  solar  halos  observed,  8. 
Nmoiber  of  lunar  halos  observed,  8. 
Number  of  rainbows  observed,  1. 
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Number  of  meteors  observed,  3. 

On  the  23d  of  November  there  was  a  shower  of  meteors  observed  in  num- 
bers too  great  for  enumeration. ' 

RIVER  STATISTICS. 

As  furnished  by  Mr.  Walden  of  the  C.  &  N.  W.  R.  R. 

On  the  10th  of  March  at  9:30  p.  m.  ice  began  to  move  and  after  several 
attempts  and  failures  to  run  out,  it  finally  succeeded  in  leaving  the  river  free 
to  navigation  on  the  22d  of  March. 

The  first  boat  to  move  through  the  draw  was  the  Ruby,  going  down  at 
4:40  p.  M. 

The  last  boat  to  pass  the  bridge  was  the  Lady  Grace,  going  down  at 
4:85  p.  M.,  November  21st.    The  river  closed  at  9:80  p.  m.  of  this  date. 

The  river  was  free  to  navigation  244  days. 

During  this  time  there  were  3,263  boats  passed  this  point — 1,629  went 
up,  1,624  went  down. 

Number  of  barges,  719;  number  of  rafts,  423. 

The  highest  stage  of  water  in  the  river  was  18  feet,  10  inches — June  25th. 

The  lowest  was  8  inches  above  low  water — November  29th. 

The  heighth  of  river  above  low  water  at  the  close  of  the  year  was  2  feet, 
3  inches.  At  this  date  the  finest  of  ice  12  inches  thick  was  being  harvested 
for  summer  use. 

Comparative  movement  of  boats  for  the  last  6  years: 


TBAB. 

1 
Boats. 

i 

2 

Ig87 

2,753 
2,027 
2JW2 
3,064 
2,821 
3,268 

660 
406 
631 
662 
622 
719 

664 

1888 

366 

1889 

1890 

668 

538 

1891 

608 

1608 

423 

It  will  be  seen  that  189  more  boats  passed  this  point  in  1892  than  any 
other  year  on  this  list,  and  67  more  barges. 
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attempts  al 

to  navi|j^ati« 
The  first 

4:40  p.  M. 

'      The  las' 

4:35  P.  M.,  1 
The  riv< 
During^ 

up,  1,624  V9 
Numbei 
The  hig 
The  lovf 
The  hei; 

3  inches. 

for  summe 
Compai 


1887 

1888 

1889 

1890 

1801 

1898 

It  will  1 
other  year 
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FINANCIAL  STATEMENT. 

Showing  the  expenditures  of  the  Weather  and  Crop  Service  for  the  year 

ending  June  2,  J 8 93. 


DATE. 


I 

a 

3 

a 
« 

JQ    . 
9  O 

> 


TO  WBOM  DRAWN. 


Otr  WUAT  ACCOUNT. 


<*3 

a 
o 

a 


1802. 

June  10 

June  18 

June  au 

June  'M 

June  30 

June  30 

July  30 

July  80 

July  30 

August  31 

AuRuat  31 

August  31 

September  16 

September  30 

September  30 

September  30 

October  31 

October  31 

October  31 

November  30 

November  30 

November  30 

December  17 

December  31 

December  31 

December  31 

1883. 

January  18 

January  31 

January  31 

January  31 

February  28 

February  28 

March  31 

Marcb  31 

March  31 

April  29 

April  29 

April  29 

April  29 

May  26 

May  26 

May  28 


85 
86 
87 
88 
89 
00 
91 
02 
03 
04 
05 
00 
07 
98 
09 
100 

lot 

102 
103 
104 
105 
106 
107 
108 
100 
110 

111 
112 
113 
111 
116 
116 
117 
118 

no 

120 
121 
122 
123 
124 
125 
126 


OlaraS.  Baker.... 

J.  B.  Sage 

Chase  &  West 

•I .  tXim  sage  • . .  •  • 

J.  B.  Sage 

Mabel  Hogin 

J.  B.  Sage 

Clara  S.  Baker  . . . 

J.  R.  Sage 

J.  B.  Sage 

Mabel  Hogin 

J.  R.  Sage 

J.  R.  Sage 

J.  R.  Sage 

Mabel  Hogin 

J.  R.  Sage  

J.  R.  Sage   

J.  R.  Sage     

Mabel  Hogin 

J.  R.  Sage  

Mabel  uogin 

J.  R.  Sage      . .  .  . 
Iowa  Printing  Co. 

J.  R.  Sasre     

Mabel  Hogin 

J.  R.  Sage  


h.  Harbach 

J.  R.  Sage 

Mabel  Hogin 

J.  R.  Sage   

J.  R.  Sage 

Mabel  Hogin 

J.  R.  Sage 

J.  R.  Sai^e 

Mabel  Hogin..  .. 

J.  R.  Sage 

J.  R.  Sage   

Mabel  Hogin.  ... 
Oeo.  M.  Chappel. 

J.'R.  Sage    

Mabel  Hogin 

J.  R.  Sage 


•  •  ■  • 


Total 


Clerical  service 

Meteorological  instruments. 

Office  furniture 

Sundry  expenses 

Salary  for  June 

Clerical  work 

Salary  for  July 

Clerical  service 

Sundry  bills 

Salary  for  August 

Clerk  hire 

Sundry  expenses 

Sundry  bills 

Salary  for  September 

Clerk  hire 

Sundry  expenses 

Salary  for  October 

Sundrv  expenses. 

Clerk  hire 

Salary  for  November 

Clerk  hire 

Sundry  expenses 

Printing 

Salary  for  December 

Clerk  hire 

Sundry  bills 


Furniture 

Salary  for  January. 

Clerk  hire   

Sundry  expenses 

Salary  for  February. 

Clerk  hire 

Salary  for  March 

Engraving  bill 

Clerk  hire  

Salary  for  April 

Sundry  bills 

Clerk  hire 

Traveling  expenses. . 

Salary  for  May 

Clerk  hire 

Sundry  expenses..  .. 


$       24.00 

49.40 

66.00 

67  75 

125.00 

35.00 

1:25.00 

15.00 

44.45 

125.00 

27.25 

1.50.04 

i.'il.70 

125.00 

a-i.oo 

0.75 

125.00 

15  00 

35.00 

125  00 

22.00 

25,GC 

161.28 

125.00 

29.00 

71.20 

55.00 

125  00 
35  UO 
23.25 

125.00 
35.00 

125  00 
14.00 
35.00 

125.00 
31.50 
40.00 
12.10 

125.00 
40  00 
23.50 

S  2,865.17 
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STATE  OF  IOWA, 
Office  of  the  Iowa  Weathek  and  Crop  Seryick 

Des  Moines,  March  1, 1894. 


:eA 


To  his  Excellency,  Frank  D.  Jackson,  Governor  of  Iowa: 

Sib — In  accordance  with  the  requirements  of  the  law,  we  have  the  honor 

to  submit  herewith  the  fourth  annual  report  of  the  Iowa  Weather  and  Crop 

Service,  for  the  year  1898. 

We  are,  sir,  very  respectfully, 

Your  obedient  servants, 

J,  R.  Sage,  Director, 
Gbo.  M.  Chappel,  M.  D., 

Local  ForeeoBt  Q0lelal,  17.  8.  Weather  Bureau,  Aest,  Dtreetor, 


VOLUNTART  OBSERVERS  AND  CORRESPONDENTS. 


The  meteorolojpcal  data  and  crop  statistics,  embodied  in  this  report, 
were  tabulated  and  summarized  at  the  Central  Station  from  the  reports  of 
about  twelve  hundred  voluntary  observers  and  crop  correspondents,  rep- 
resenting every  county  in  the  State.  To  this  body  of  intelligent  and  public 
spirited  citizens,  whose  gratutious  services  have  been  promptly  rendered, 
we  are  indebted  for  whatever  measure  of  efficiency  has  been  attained  by 
this  bureau.  Their  compensation  consists  wholly  of  the  satisfaction  result- 
ing from  generous  acts,  and  the  consciousness  that  their  labors  are  duly 
appreciated. 

The  volunteer  corps  is  divided  as  follows:  1 — The  meteorological 
observers,  who  keep  records  and  make  regular  reports  of  temperature  and 
rainfall  at  their  respective  stations.  2— Weather  crop  observers,  from 
whom  reports  ar^  received  for  the  weekl>  bulletins.  3— Crop  correspond- 
ents, who  report  acreage  and  estimates  of  the  condition  of  crops  for  the 
regular  monthly  summaries,  which  are  published  during  the  season. 


METEOROLOGICAL  STATIONS  AND  OBSERVERS. 


STATIOHS. 

Albla 

Al^ooa 

Amana 

Ames 

Ames  (4mlle8S.W) 

Atlantic 

Andubon 

Belle  Plains 

BlakeTille 

BlocktQD 

Bonaparte 

Carroll 

Cedar  Falls 

Cedar  Rapids 

Centerville 

Charles  City 

Clarinda 

OUnton 

College  Springs 

Corning 

Cresco 

Cooncil  Blaffs 


OBBKBVKBS. 


STATIONS. 


OBSKRVBBB. 


Gus  Johnson. 

C.  D.  Pettlbone. 

D.  E.  Hadden. 
Conrad  Schadt. 

E.  C.  Dickinson. 
J.  Edgarton. 
Isaac  Young. 

J.  W.  Love, 
J.  P.  Hooker. 
H  W.  Vandlke. 
James  Bodgers. 
C.  W.  Thompson. 
Hon.  B.  R.  V^ale. 
Moses  Simon. 
Prof.  A.  C.  Page. 
H.  D.  Olds. 
Prof.  H.  E.  Reister. 
J.  W.  Smith. 
A.  S.  Van  Sandt. 
Luke  Roberts. 
A.  A.  Berry. 
John  W.  Bfxby. 
Gretrory  Marshall. 
E.  W.  Hart. 


«■••«• 


Davenport 

Delaware 

Deoorah 

Denison  

Des  Moines 

DuUuque. 
Eagle  Grove. 

Eldora 

Elkador..  .. 
Emmetsburg 
Fairfield..  .. 
Fayette  . .  . 
Ft.  Madison. 

Fulton 

Galva 

Glenwood 

JGreenfleld 

.Grinuell 

Grundy  Center 

'Hampton 

jXian  Ke,v  e. .......... 

iHopeville 

Hopkinton 

Humboldt 


»  •  •  •  •  • 


•P.J.  Walz. 

Wm.  Ball. 

L.  H.  Baker. 

P.  H.  Schlumberger. 

*Qeo.  M.  Chappel,  M.  D. 

*S.  C.  Emery. 

C.  A.  Scha£fter. 

Prof.  C.  P.  Woodward. 

Cbas.  Reinecke. 

F.  S.  Appleman. 

J.  Fred  Clarke,  M.  D. 

R.  Z.  Latimer. 

Miss  L.  A.  MoCready. 

J.  W.  Eokles. 

W.  A.  Crowley. 

Seth  Dean. 

J.  G.  Culver. 

Prof.  S.  J.  Buck. 

Chas.  G.  Rogers. 

E.  C.  Crenelle. 

J.  W.  Bopp, 

M.  T.  Ashley. 

Theo.  Marks. 

J.  W.  Foster. 
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METEOROLOGICAL  STATIONS  AND  OBSEEVERS-COHTIHUBD, 


STATIONS. 


OBSBRVBBS. 


STATIONS. 


OBSBBTBBS. 


Independence 

Indianola 

Iowa  City , 

Iowa  Falls , 

Jefferson , 

Keokuk , 

Keosauqua , 

Larrabee 

Logan 

Mason  City 

Mar8halltown...  .. 

Maquoketa 

Mechanlcsville  . . . 

Mooar 

Monticello 

Mount  Vernon.... 

Mount  Ayr 

Murray 

Muscatine 

Newton 

Omaha,  Neb 


E.  F.  Wulfke. 
Prof.  J.  L.  Tilton. 
Prof.  A.  L.  Arner. 
J.  B.  Parmelee. 
Dr.  Chas.  Enfleld. 
♦Fred  Z.  Gosewisch. 
Prof.  J.  H.  Landes. 
H.  B.  Strever. 

Mrs.  M.  B.  Stern. 
H.  I.  Smith. 
L.  S.  Kilborn. 
Dr.  A.  B.  Bowen. 
Rev.  J.  W.  Hubbard. 

F.  G.  Thomas. 
Henry  D.  Smith. 
Prof.  A.  Collin. 
Hon.  Wm.  Shriver. 
A.  W.  Lewis. 

J.  P.  Walton. 
A.  Lufkin. 
•Geo.  E.  Hunt. 
H.  K.  Miller. 


Osage 

Oskaloosa...  . 

Panama 

Postville 

Richland 

Rock  Rapids... 
Rockwell  City. 

Seymour 

Sibley 

Sidney 

Sioux  City 

Sao  City 

Spirit  Lake 

Storm  Lake... 

Tipton 

Vinton. 

Vllllsca 

Washington.  .. 
Webster  City. 
Winterset    ..., 
West  Bend...  , 
Williams 


G.  D.  Pattingill. 
Jos.  Bovd. 
Wm.  J.' Wicks. 

F.  L.  Williams. 
Wm.  A.  Shaffer. 
W.  C.  Wyokoff. 

G.  B.  Rigg. 

Mrs.  C.  A.  Conger. 
H.  G.  Doolittle. 
G.  V.  Swearingen. 
•U.  G.  Pursell. 
Dr.  C.  Brown. 
H.  C.  Drummond. 
A.  J.  Bond. 
J.  M.  Rider. 
T.  F.  McCune. 
M.  M.  Stoddard. 
Wm.  A.  Cook. 
C.  M.  Trumbaner. 
WillMcKnight. 
Phil.  Dorweller. 
M.  L.  Fuller. 


*I7.  S.  Weather  Bureau. 


WEATHER-CROP  OBSERVERS. 


BTATIOBB. 


OBSEByBRS. 


STATIONS. 


OBSEBYBBS. 


Afton 

Agency 

Albia 

AlU 

Ames 

Anita 

Ankeny 

Battle  Creek 

Bloomfleld 

Boone 

Carbon 

v^arson.. ..... ....... 

Centerville 

Charles  City 

Chariton 

Clarksville 

Corning  

Clermont 

Concord  

Council  Bluffs 

Dedham 

Danville 

Emerson 

Ely 

Fontanelle 

Ford 

Fort  Dodge 

Geneva 

Gosport   

Grand  River 

Grinnell 

Harlan 

Hesper  

Hodge  

Hamlin 

Humcston 

Independence 

Indianola 

Jefferson 

Larrabee 


M.  V.  Ashby. 
J.  H.  Van  Zant. 
Wm.  Mercer. 
Hon.  H.  T.  Saberson. 
Henry  C.  Wallace. 
H.  T.  Chapin. 
Ed.  Parmenter. 

A.  Preston. 
Geo.  Duffleld. 
L.  C.  Morris. 
N.  M.  King. 

G.  N.  Fertruson. 
Henry  Galley. 
W.  H.  Towner. 

C.  C.  Burr. 

F.  M.  Russell. 
Jerome  Smith. 
Chas.  Larabee. 
J.  M.  Elder. 

L.  Prouty. 
J.  W.  Kay. 
Sherman  Matthews. 

D.  B.  Nlms. 

Hon.  A.  J.  Fuhrmelster. 
W.  H.  Bridgman. 
W.  W.  Whitmore. 
R.  W,  Blaine. 
W^m.  H.  Thompson. 

B.  F.  Banta. 

Dr.  John  Daykin. 
A.  O.  Price. 
Frt'd  Fischer. 

G.  E.  Dillingham. 
James  Piper. 

F.  P.  Moore. 
Hon.  S.  H.  Moore. 

C.  L.  Thomas. 
T,  B.  Hammer. 
S  M.  Taylor. 

H.  H.  Carnahan. 


LeMars 

Ledyard 

Lawler 

Lookridge 

Manning 

Mapleton 

Marshalltown 

Mason  City 

Mt.  Pleasant 

Milton 

Mount  Vernon 

Newton 

North  English.... 
^ evaoa  ....  ...•..• 

Osage 

Orange  City 

Paton 

Pittsburg 

Polo  Station..    .. 

Prescott 

Paullina 

Rockwell  City 

Rock  Rapids 

Rossville 

Sandusky  

Sageviile 

Shenandoah 

State  Center 

Sumner 

Tama 

Van  Horn 

Wapello 

Waukce 

Wheatland  

Willow  Creek 

Winterset 

Wall  Lake 

Walnut 

What  Cheer 


Hon.  Henry  Schrooteo. 

Frank  Miller. 

Hon.%m.  Glattly. 

John  F.  Farmaa. 

W.  H.  Pollock. 

A.  Lamb. 

Hon.  J.  G.  Brown. 

Wm.  Nettleton. 

W,  S.  Wright. 

Hon.  E.  C.  Holland. 

Robert  Smith. 

Hon.  J.  P.  Beatty. 

J.  L.  Williams. 

O.  G.  Ashford. 

K.  W.  Stacy. 

H.  J.  Vande  Waa. 

Hon.  Joshua  Jester. 

G.  C.  Duffield. 

A.  E.  Miller. 

G.  W.  Men. 

Geo.  Hakeman. 

J.  G.  Palmer. 

D.  E.  F.  Merrill. 
F.B.  Wiley. 

Z.  Hollingsworth. 
Hon.  F.  N.  Knoll. 
Reuben  Mullison. 

E.  N.  Thompson. 
John  Dawson. 
W.  G.  Malin. 
Spencer  Smith. 
O.  P.  Smith. 
John  Wragg. 

D.  Beckman. 
W.  S.  Nicholson. 
H.  A.  Kinsman. 
T.  E.  Wilcox. 

F.  L.  Martin. 
O.  D.  Lawrence. 
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PUBLICATIONS. 

During  the  crop  season— April  1  to  October  l—twenty-five  weekly 
Weather-Crop  Bulletins  were  issued.  The  average  weekly  issue  was  about 
1,800.  making  the  total  for  the  season  46,000  copies.  The  summaries  were 
published  in  the  leading  daily  and  weekly  newspapers  of  the  State,  and  cir- 
culated throughout  the  country  by  associated  press  and  news  specials,, 
thereby  giving  them  a  wide  dissemination. 

The  total  number  of  copies  of  the  Monthly  Review  issued  during  the 
year  was  about  25,800.  The  demand  for  this  publication  is  constantly 
increasing.  Monthly  crop  reports  were  published  in  the  Review  for  the 
months  of  June,  July,  August  and  September,  and  the  final  report  of  the 
season  was  tabulated  and  issued  in  the  November  number.  The  croi> 
reports  were  also  given  wide  publicity  through  the  columns  of  the  daily  and 
weekly  press. 

DISPLAY   STATIONS. 

Through  the  agency  of  this  bureau,  the  daily  weather  forecasts  of  th& 
U.  S.  Weather  Bureau,  and  of  the  local  forecast  official  at  the  central  sta- 
tion for  the  State  of  Iowa,  have  been  widely  disseminated  by  means  of 
weather  maps  and  through  the  agency  of  display  stations.  There  were 
79  display  stations  to  which  forecast  telegrams  were  sent  during  the  year. 
Arrangements  have  been  completed  for  a  greatly  increased  dissemination 
of  forecasts  by  means  of  postal  cards  sent  out  from  some  of  the  principa. 
points  of  distribution. 


GENERAL  REVIEW  OF  THE  YEAR. 


The  mean  atmospheric  pressure  for  the  year  1898,  for  the  State,  was  dO.Q^ 
inches,  which  is  about  the  normal  amount.  The  highest  barometer  read- 
ing (corrected  for  elevation,  etc.)  for  the  year,  was  81.04  inches  at  Cresco 
Howard  county,  February  8.  The  lowest  observed  was  28.80  inches  at 
Davenport,  April  20. 

The  mean  temperature  for  the  year  was  45.7°,  which  is  about  1.8®  below 
the  normal  for  the  State.  The  average  temperature  was  brought  down  by 
the  extreme  cold  of  the  two  winter  months — January  and  February— and 
abnormally  cool  weather  of  April  and  May.  The  balance  of  the  year  was 
warm  enough  to  bring  the  annual  mean  up  to  nearly  the  normal  figure. 
The  summer  and  autumn  were  favorable  for  the  growth,  ripening  and  har- 
vesting of  the  corn  crop,  which  was  better  than  an  average.  The  highest 
temperature  reported  was  102®,  on  July  18  and  14  at  Ames  and  Atlantic. 
The  minimum  temperature  for  the  year  was  28®  below  zero,  on  February  4 
at  Charles  City.    The  range  for  the  State  was  180®. 

The  average  precipitation  for  the  State  was  27.81  inches,  or  about  S 
inches  below  the  normal,  the  distribution  of  which  is  shown  by  the  accom- 
panying precipitation  chart.  The  heaviest  monthly  rainfall  reported  waa 
8.84  inches  at  Clarinda  in  July.    The  least  monthly  total  was  .02  of  an 
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inch  at  Algona  in  October,  The  greatest  amount  reported  for  any  34  con- 
flecntive  hours,  was  8.60  inches  at  Atlantic  on  June  9th.  It  was  regarded  as 
a  droughty  summer  for  Iowa,  and  yet  the  total  average  rainfall  for  the  four 
crop  [months  — May,  June,  July  and  August  —  was  18.01  inches.  Those 
critical  crop  months  gave  us  nearly  one-half  the  total  rainfall  of  the  year. 
It  is  that  climatic  feature  which  makes  the  corn  and  saves  the  bacon  in 
Iowa! 

The  prevaling  wind  direction  was  northwest.  Maximum  velocity 
reported  64  miles  an  hour  from  the  northwest  at  Sioux  City,  on  May  21st. 
i^or  the  whole  State  there  were  98  clear  days  during  the  year;  108  partly 
cloudy,  and  164  cloudy  days.  The  number  of  stormy  days,  on  which  .01  of 
an  inch  or  more  of  precipitation  fell,  was  78. 


MONTHLY  WEATHER  SUMMARY. 


JANUARY. 

The  mean  pressure  of  the  air  for  the  month  was  30.18  inches.  The  high- 
est observed  was  80.61  inches  at  Omaha,  on  the  15th,  and  the  lowest  29.55 
inches,  at  Sioux  City,  on  the  21st. 

The  daily  mean  temperature  of  the  i*tate  was  9.8®,  which  is  about  7® 
below  the  normal,  giving  it  rank  among  the  coldest  winter  months  on 
record  in  Iowa.  'J'he  mean  temperature  at  Des  Moines  has  been  lower  in 
two  Januarys  since  the  station  was  established.  At  Davenport  and  Dubaque 
the  mean  was  as  low  as  has  been  noted  within  the  past  twenty-two  years. 
The  lowest  temperature  reported  was  84®  below  zero  at  Decorah, 
January  14th. 

The  average  precipitation,  .74  of  an  inch,  was  about  half  the  normal 
amount.  The  greatest  amount  reported  was  8.20  inches  at  Havelock,  and 
the  least  amount  was  0.18  at  Larrabee. 

OBSERVKRS'  NOTES. 

MofUicello—iiEiXRr  D.  Smith.  There  was  a  faint  solar  halo,  two  san- 
doi^s  at  sunrise  January  18th,  and  a  bright  lunar  halo  from  7  to  8:80  p.  m., 
on  the  29th.  Frost  every  day.  The  maximum  temperature  for  January 
since  1854  was  62<=>  in  1855;  minimum--88o  in  1884.  The  normal  for  the 
month  is  14.77<^.  The  maximum  precipitation  for  the  month  was  S.77 
inches,  in  1886;  minimum  0.29,  in  1865;  normal,  1.65  inches.  The  maximum 
snowfall  was  28i  inches  in  1861;  minimum,  .00,  in  1857;  normal,  8.48  inches. 
The  years  of  lowest  mean  temperature  for  January  were  1875,  8.6^ ;  1883, 
6.41®;  1885,  5.9^;  1888,  6.76® 

Fort  Dodger— Vi,  W.  Blain.  Weather  record  for  January,  1898.  Num- 
ber of  clear  days,  9;  partly  cloudy,  9;  cloudy,  13.  Temperature  below 
zero  at  7  A.  M.,  18  times;  below  at  1  p.  M.,  two  days.  Lowest  temperature 
observed,  14®  below  zero;  highest,  83®  above.  Wind  blew  at  a  velocity  of 
20  miles  an  hour  one  day;  at  15  miles  one  day,  and  at  10  miles  three  days. 
Snowfall,  4i  inches,  badly  drifted. 
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Fayette— R.  Z.  Latineb.  Mean  temperature  for  the  month.  6^.  Mean 
max.  temperature  for  the  month,  16®.  Mean  min.  temperature  for  the 
month,  5.45®.  Maximum  temperature  on  the  9th,  83®.  Minimum  tem- 
perature on  the  17th.  24®  beiow.  Twenty-two  days  in  the  month  the  tem- 
perature dropped  below  zero,  and  on  the  9th,  14th  and  26th  the  temperature 
did  not  reach  above  zero.  .  Total  precipitation  (melted  snow).  1.05  inches. 
Depth  of  snow  on  the  ground  on  the  15th.  18  inches.  Depth  of  snow  on  the 
ground  at  the  end  of  the  month.  19  inches.  Snow  fall  during  the  month. 
12.2  inches.  Prevailing  wind,  northwest.  Number  of  clear  days.  11;  partly 
cloudy.  7;  cloudy,  18.  Observation  taken  at  7  A.  H.  showed  the  tempera- 
tare  below  zero  16  times,  at  1  p.  u.  4  times,  and  at  9  p.  m.  12  times. 

ClariTtda—A.  S  Vansandt.  January,  1898.  was  the  coldest  month  since 
records  of  this  station  began — 18S8. 

Clinton— LvKE  Roberts,  M.  D.  January.  1898,  was  one  of  the  coldest 
Januarys.  Since  1889,  that  of  1888  was  a  record  breaker  in  severity,  but  in 
its  monthly  mean  only  went  .8®  below  that  of  1893.  The  first  month  of 
lb93  was  continuously  cold  throughout,  the  highest  temperature  reaching 
89®;  this  was  on  the  24th.  The  temperature  was  below  zero  on  twenty 
different  days  during  the  month,  ten  of  these  being  consecutive,  from  the 
10th  to  the  19th  inclusive.  The  customary  January  thaw  did  not  put  in  an 
appearance.  The  ground  was  continuously  covered  with  snow,  and  fine 
sleighing  prevailed  during  the  entire  month.  Od  the  28th  a  steady  misty 
rain  continued  all  day.  forming  a  crust  on  the  snow,  and  ice  on  trees  and 
shrubbery.  Walking  became  difficult  and  dangerous.  The  balance  sheet 
of  January  showed  a  large  reserve  of  frigidity,  which  was  carried  over  into 
February,  and  only  exhausted  after  a  ten  days*  run. 

FEBRUABT. 

The  mean  pressure  for  February  was  80.18  inches.  On  the  8d  the 
barometer  at  Cresco  indicated  81.04  inches.  Lowest  for  the  month.  29.87 
at  Cresco  on  the  27th. 

The  mean  temperature  was  16.4^.  which  is  about  6^  below  the  normal 
for  the  State.  Following  two  extremely  cold  months  February  closed  the 
record  of  one  of  the  coldest  winters  ever  experienced  in  this  State.  The 
lowest  temperature  reported  was  28®  below  zero  at  Charles  City  on  the  4th. 

The  average  precipitation  for  the  State.  1.89  inches,  was  but  little  below 
the  normal  for  the  month.  There  were  two  severe  storm  periods,  viz.,  on 
the  6th  and  7tb,  and  on  the  26th,  27th  and  28th.  The  notable  feature  of  the 
latter  period  was  the  quite  general  electric  storm  of  the  27th.  It  was  a 
heavy  storm  of  snow  and  sleet,  with  temperature  below  freezing,  accom- 
panied by  vivid  lightning  and  heavy  thunder.  At  Boone  at  the  hour  of 
4:80  A.  M..  the  residence  of  E.  H.  Burlingame  was  struck  by  lightning  and 
nearly  demolished.    The  inmates  were  not  injured. 

Thunder  storms  occurred  quite  generally  throughout  the  State  on  that 
day.     There  were  ten  cloudless  days  during  the  month. 

OBSKRVEB'S   NOTES. 

Algona.—C.  D.  Pettibone:  On  the  morning  of  the  27th  occurred  an 
unusual  electric  storm,  commencing  at  5:80  and  continuing  until  10  a.  m. 
The  lightning  was  vivid  and  thunder  heavy  amid  a  terrific  snow  storm. 
The  snow  coming  down  like  rain  in  summer  under  like  atmospheric  con- 
ditions.   Telegraphic  instruments  were  useless  for  several  hours. 
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Bonaparte.'-Hofi.  B.  R.  Vale*.  The  ground  has  been  practically  covered 
ivith  snow  or  ice  all  the  month.  Winter  grain  on  corn  ground  is  still 
covered.  In  this  locality  the  ground  has  been  protected  by  snow  or  ice 
since  November  17th. 

Clinton.— Dr,  Luke  Roberts:  The  rigorous  winter  weather  which 
characterized  the  first  decade  of  February,  1898,  was  a  continuation  of  that 
which  January  had  furnished,  and  was  equal  in  mean  temperature,  and 
phenomenally  unstable. 

Williams.—M.  L.  Fuller:  A  thunder-storm,  with  unusually  frequent 
discharges  of  lightning,  occurred  on  the  27th.  from  4  to  8  a.  m.  The  dur- 
ation, frequency  of  discharge  and  heavy  precipitation,  made  this  a  note- 
worthy storm,  though  no  damage  resulted.  The  storm  was  preceded  by  a 
light  fall  of  line,  floury  snow  on  the  26th.  The  thunder  was  first  heard  at 
4  A.  M.  on  the  27th,  and  the  discharges  continued  at  intervals  of  8  to  6  min- 
utes till  7.80  A.M.  It  was  accompanied  by  a  fall  of  dry  pellets  of  snow  and 
ice. 

Osage.^G.  D.  Pattingill:  On  the  27th,  from  7:10  to  7:80  a.  m.,  there 
were  brilliant  discharges  of  lightning,  followed  by  loud  thunder,  and  during 
all  the  time  snow  was  falling  very  fast  in  large  flakes.  The  thermometer 
stood  at  about  20^.  The  only  rainfall  of  the  month  occurred  on  that  date» 
continuing  from  11  A.  m.  to  6  p.  m.,  followed  by  snow. 

Fayette,-— R.  Z.  Latiher:  Summary  of  observations  for  February: 
Mean  temperature  for  the  month,  14®;  maximum  temperature,  88®  on  the 
27th;  minimum  temperature,  22®  below,  on  the  4th.  Nine  days  in  the 
month  temperature  dropped  below  zero,  and  on  the  1st,  8d,  6th  and  7th,  the 
temperature  did  not  reach  above  zero.  Total  precipitation  (including' 
melted  snow,  1.26  inches.  Snow  fall  during  the  month,  9.45  inches.  Depth 
of  snow  on  the  ground  on  the  15th,  14  inches.  Depth  of  snow  on  the  ground 
at  the  end  of  the  month,  12  inches.  Prevailing  wind,  northwest.  Number 
of  days  clear,  18;  partly  cloudy,  8;  cloudy,  12.  Observation  taken  at  7  a.  h. 
showed  the  temperature  below  zero  nine  times;  at  1  p.  m.  four  times  and  at 
9  p.  H.  four  times.  One  sharp  flash  of  lightning  and  heavy  peal  of  thunder 
during  the  snow  storm  on  the  morning  of  the  27th. 

Monticello. — Hemry  D.  Smith:  The  mean  temperature  of  the  three 
winter  months  (1892-8)  was  about  7®  below  the  normal.  Since  1854  there 
has  been  seven  other  colder  winters. 

The  depth  of  snowfall  for  the  last  winter  was  87  inches,  11.5  inches 
above  a  normal  for  the  last  fourteen  winters.  But  two  winters  in  the  time 
given  furnished  more  snow. 

Good  sleighing  prevailed  during  the  winter  just  closed,  without  a  day's 
interruption. 

This  was  not  wholly  due  to  the  amount  of  snow,  but  rendered  possible 
by  the  continuous  cold  and  the  snowfall  occurring  at  frequent  intervals. 

Continuous  sleighing  for  8o  great  a  number  of  consecutive  days  Is  with- 
out a  parallel  in  eastern  Iowa,  so  far  as  I  have  information. 

Roads  were  exceptionally  good  during  these  three  months,  and  business 
was  greatly  benefited  thereby. 

The  maximum  temperature  for  February,  1898,  was  lower  than  any  of 
its  predecessors  for  the  fifteen  years  mentioned. 

The  coldest  day  of  the  month  was  the  7th,  with  a  mean  temperature  of 
10®  below  zero. 
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The  warmest  day  was  the  27th,  with  a  mean  temperature  of  88.3®.  The 
range  of  temperature  for  this  day  was  only  8*^,  the  least  for  the  month. 

The  number  of  storm  days  was  8,  all  of  which  were  light,  only  one 
reaching  one-half  inch.  Total  precipitation  (snow  nielted),  1.68  inches;  12 
inches  was  the  depth  of  snowfall.  On  the  15th  there  was  remaining  on  the 
ground  11  inches  of  snow,  and  at  the  close  of  the  month,  10  inches. 

MARCH. 

The  mean  pressure  for  the  month  was  80.04  Inches.  Highest  recorded, 
30.75  inches  at  Clarinda  on  the  15th.  Lowest,  29.14  inches  at  Davenport  on 
the  Bth. 

Very  nearly  normal  weather  conditions  prevailed  during  the  month,  the 
mean  temperature  being  81.7®,  and  the  average  precipitation  2.14  inches. 
The  highest  temperature  reported  was  84®  at  Glen  wood  on  the  80th,  and 
the  lowest  8®  below  zero  at  Alta  and  Eagle  Grove  on  the  4th.  The  average 
number  of  cloudy  days  was  11,  partly  cloudy  10,  and  clear  9.  The  closing 
days  were  favorable  to  plowing  and  seeding. 

OB8EBVERS'  NOTES. 

Belle  Plaine.—H.  W.  Vandike:  Robins  were  first  heard  on  the  2d,  blue- 
birds on  the  9th  and  wild  geese  on  the  10th. 

College  Springs— A,  A.  Berry:  The  first  thunder-storm  of  the  season 
took  place  on  the  7th,  accompanied  by  0.22  inch  of  rain.  Everything  pros- 
perous for  the  farmers.    Fall  wheat  lool^ing  well. 

Cedar  Eapids.—R,  D.  Olds:  At  close  of  the  month  frost  was  out  of  the 
ground,  and  the  weather  was  extremely  favorable  for  plowing  and  early 
seeding. 

Deni8on,^Fu.  Scblumberger:  Wild  geese  were  first  seen  on  the  9th, 
robins  and  bluebirds  on  the  10th. 

Clinton,^iyR.  Luke  Roberts:  March  furnished  no  special  phenomena. 
The  temperature  was  slightly  above  normal  and  also  the  precipitation. 
The  movement  of  the  wind  was  below  normal.  The  mildness  of  this  month 
encouraged  us  to  look  for  an  early  spring,  but  we  looked  in  vain. 

APRIL. 

The  mean  barometic  pressure  for  this  month  was  29.89  inches.  The 
highest  observed  was  80.82  inches  at  Sioux  City  and  Cresco  on  the  11th; 
lowest,  28.80  inches  at  Davenport  on  the  20th. 

The  month  of  April,  1898,  was  abnormally  cold,  wet  and  cloudy.  The 
first  decade  was  warm,  dry,  and  unusually  favorable.  The  second  decade 
was  cold,  wet,  and  backward,  and  the  third  was  the  coldest  period  of  the 
month.  The  mean  temperature.  45.5^,  was  about  4°  below  the  normal. 
The  avei*age  precipitation,  4.21  inches,  was  about  1.50  above  the  seasonable 
average.  Thunder-storms  occurred  at  numerous  points  on  the  8d,  11th, 
26th  and  28th.  Hail  fell  at  Audubon  on  the  7th;  Blakeville.  6tb;  Centerville, 
8d  and  11th;  Des  Moines,  11th;  Indianola,  26th;  Panama,  11th  and  26th. 

severe  local  storms. 

The  month  of  April  was  characterized  by  severe  and  destructive  storms 
in  all  parts  of  the  country,  and  Iowa  received  a  small  but  sufficient  share 
of  these  unwelcome  visitations.  The  first  notable  storm  period  began  on 
the  11th,  on  which  date  a  *Mow/'  or  cyclonic  disturbance  of  great  proper- 
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tioDs  and  unnsaal  activity,  passed  across  the  upper  Mississippi  valley,  the 
track  of  its  center  crossing  near  the  northwest  corner  of  the  State,  in  a 
northeasterly  course.  It  was  accompanied  by  heavy  rains  and  dangerous 
winds,  and  the  local  forecast  for  Iowa— severe  local  storms— was  fully  ver- 
ified. The  bulk  of  the  State  was  in  the  southeast  quadrant,  the  dangerous 
region,  but  it  was  too  near  the  center  to  receive  the  worst  effects  of  the 
storm.  There  were  numerous  wind  squalls  of  considerable  distructiveness, 
and  reports  indicate  that  in  a  number  of  places  within  the  State  small  and 
short-lived  tornadoes  were  developed.  The  town  of  Akron,  Plymouth 
county,  was  in  the  line  of  a  heavy  wind  storm  on  the  afternoon  of  the  11th, 
and  a  number  of  houses  and  business  buildings  were  demolished.  Esti- 
mated loss,  $50,000,  but  no  lives  were  lost. 

A  heavy  wind  storm,  probably  a  tornado,  passed  through  the  townships 
of  Williams  and  Butler  in  Calhoun  county,  and  also  visited  Colfax  town- 
ship, Pocahontas  county.  The  track  of  the  storm  was  about  eighty  rods  in 
width,  and  the  damage  to  property  is  estimated  at$6,000  to $8,000.  No  lives 
were  lost,  but  four  people  received  severe  injuries. 

On  the  same  date  a  small  but  vigorous  cyclone  swept  a  narrow  area  in 
Jasper  county,  passing  in  a  northeasterly  direction  near  Adamson's  Grove, 
about  5  miles  northeast  of  Newton.  The  destruction  of  property  was  com- 
paratively light,  but  sufficiently  heavy  for  the  people  who  were  directly  in 
its  pathway.  No  lives  were  lost,  but  one  man,  a  Mr.  Hoskins,  whose  house 
was  demolished,  was  badly  injured,  one  leg  being  broken  by  a  falling 
timber.    The  storm  lifted  and  disappeared  after  traversing  a  short  distance. 

The  second  noteworthy  storm  period  covered  the  dates  of  April  19th, 
20th  and  21st.  It  began  with  heavy  rain  and  terminated  in  a  snow  storm, 
accompanied  by  a  high  and  cold  wind  from  the  northwest,  giving  it  the 
character  of  a  blizzard.  In  the  northern  districts  the  snow  was  so  heavy 
and  drifted  so  badly  that  railway  trains  were  delayed  on  nearly  all  the  lines 
traversing  that  section.  The  track  of  its  center  passed  south  of  Iowa  and 
consequently  there  was  no  development  of  tornadoes  within  the  State.  But 
it  was  an  unusually  severe  storm  for  the  season  of  the  year,  and  resultant 
loss  of  young  stock  was  quite  serious.  It  was  followed  by  freezing  temper- 
ature, the  minimum  recorded  at  the  central  station  being  22  degrees.  Fruit 
buds  were  generally  not  far  enough  advanced  to  be  badly  damaged  by  the 
low  temperature. 

On  the  morning  of  April  24,  the  M.  £.  church  at  Orient  was  struck  by 
lightning  and  considerably  damaged. 

On  the  1.1th  Mrs.  Daniel  Heldt,  residing  near  Geneva,  Franklin  county, 
was  killed  by  lightning. 

OBSERVERS'  NOTES. 

Clinton. — Dr.  Luke  Roberts:  April,  1801,  was  of  seasonable  warmth 
and  fairness  for  the  first  fourteen  days,  and  furnished  favorable  conditions 
for  seeding  and  preparation  of  the  soil  for  planting,  and  the  farmers  utilized 
every  day  to  the  best  advantage.  The  remainder  of  the  month  was  almost 
wholly  cloudy  with  frequent  showers  and  chilly  temperature. 

Field  work  was  greatly  retarded  and  vegetable  growth  almost  at  a  stand. 
Fruit  trees  were  belated,  grass  of  slow  growth  and  horticultural  pursuits 
embarrassed.  The  hindrances  to  cultivating  the  soil  and  to  the  growth  of 
vegetation  was  not  so  much  due  to  the  amount  of  precipitation  as  to  its 
constant  drizzle,  lack  of  sunshine  and  low  temperature. 
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The  last  day  of  the  month  was  colder  than  the  fintt.  By  decades  the 
mean  daily  temperature  was  as  follows: 

First  decade,  53.8®;  second  decade,  45.8°;  third  decade.  41.4®.  The 
highest  temperature  for  the  month  was  87®— 4.1®  above  normal.  Minimum 
temperature  was  24®— 2  8®  above  normal.  The  mean  temperature  for  the 
month  was  46.7®— 4.6®  below  normal,  and  the  same  as  in  1892.  The  warm- 
est day  was  the  7th,  mean  temperature,  68.8® ^2.6®  above  normal.  The 
coldest  day  was  the  21st,  mean  temperature,  85.5®.  Notwithstanding  the 
maximum  and  minimum  temperature,  the  temperature  of  the  warmest  and 
coldest  day  was  above  normal,  the  mean  for  the  month  was  far  below. 

Bonaparte.— 'Roif.  B.  R.  Vale:  The  first  half  of  the  month  was  favorable 
for  agriculture,  but  the  last  half  has  brought  farm  work  and  the  growth  of 
vegetation  to  a  stand  still. 

Oollcye  Springs,— A,  A.  Bebbt:  First  part  of  month  warm  and  dry; 
last  half,  cold  and  wet,  retarding  farm  work  and  the  growth  of  vegetation. 
Pig  crop  will  be  as  short  as  last  year,  or  less,  owing  to  various  causes.  Fall 
wheat  looking  better,  and  will  be  about  an  average  crop,  but  about  20  per 
cent  less  than  last  year. 

MAY. 

The  mean  pressure  for  the  month  was  29.91  inches;  the  highest  observed 
being  30.81  inches,  at  Dubuque,  on  the  7th,  and  the  lowest,  29.36  inches,  at 
Davenport. 

The  mean  temperature  of  the  State  was  66.6®,  which  is  about  3®  below 
the  normal  for  May. 

The  average  precipitation  was  8.45,  or  about  .70  of  an  inch  below  the 
normal.  It  was,  however,  fairly  well  distributed,  and  ample  for  the  needs 
of  agriculture. 

The  month  brought  its  usual  quota  of  severe  storms  of  a  local  character. 
The  periods  of  greatest  storm  energy  were  about  the  10th  and  11th,  and  the 
2l8t  and  22d. 

On  the  night  of  the  10th  a  wind  squall  passed  three  miles  west  of  Dunlap. 
It  was  accompanied  by  hail  in  streaks,  and  a  number  of  buildings  were 
damaged.  The  same  storm  swept  through  Charter  Oak,  Crawford  county. 
On  the  same  night  severe  storms  were  reported  at  Williams,  Hamilton 
county;  Iowa  Falls,  Hardin  county;  Coon  Rapids  and  Grundy  Center.  At 
Council  Bluffs  D.  W.  Patterson  was  killed  by  lightning,  and  at  Burt,  J.  B. 
Jones  was  the  victim  of  the  same  deadly  force. 

The  storm  of  the  21st  and  22d  was  especially  severe  at  Nora  Springs, 
Armstrong,  Hastings,  Holstein,  Hampton,  Goldfield.  Gilmore  City,  Alta  and 
Sioux  City.  These  disturbances  were  of  the  usual  character  of  summer 
thunder  squalls.    No  tornado  visited  Iowa  during  the  month. 

OBSERVERS*  NOTES. 

Clinton.— Dn,  Luke  Roberts:  The  first  seven  days  of  May,  1893.  were 
cool,  the  minimum  temperature  ranging  between  31  ®  and  39®.  A  little  rain 
on  the  1st,  frost  on  the  3d.  and  frost  and  rain  on  the  4th,  and  frost  on  the 
6th.  These  frosts  were  light  and  the  only  frosts  of  the  month.  The  range 
of  the  minimum  temperature  for  the  remainder  of  the  month  was  between 
38®  and  62®.  The  38®  mark  was  reached  only  once — on  the  18th,  and  on 
the  22d  it  touched  68®. 
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The  lowest  maximum  temperatare  was  50^,  on  the  Ist  and  5th.  and  the 
highest  maximum  temperature  was  86^,  on  the  10th.  It  was  also  above  80^  on 
the  19th,  20th,  21st,  22d,  29th  and  30th.  The  maximum  temperature  was 
4^  below  normal.  The  highest  for  May  during  the  last  twelve  years  was 
92<3,  in  1889. 

The  mean  temperature  for  the  month  was  67.8^;  2.8®  above  normal. 
The  highest  monthly  mean  for  May  during  the  last  fifteen  years  was  66.9®, 
in  1887,  and  the  lowest  mean  for  the  same  period  was  52.2®,  in  1888.  The 
warmest  day  was  the  21st.  the  mean  temperature  being  70.2  ® .  The  warmest 
May  day  during  the  last  15  years  was  the  28th,  in  1881,  the  mean  temperature 
being  79®.  The  coldest  May  day  for  the  same  period  was  the  7th,  in  1885, 
the  mean  being  87.5®. 

The  rainfall  for  the  month  was  8.8  inches.  This  is  .70  inches  below  a 
fifteen  years*  normal.  The  greatest  monthly  rainfall  for  May  during  the 
last  fifteen  years  was  8.41  inches.    This  was  in  1892. 

The  number  of  storm  days  in  the  month  was  twelve  and  the  greatest 
precipitation  during  twelve  consecutive  hours  was  1.30  inches,  this  was  on 
the  3l8t,  commencing  at  1  p.  m.  and  ending  at  midnight. 

There  were  eight  cloudy  and  eight  clear  days,  all  being  a  little  above 
normal.  Cloudiness  was  50  per  cent  of  the  surface  of  the  sky,  or  2  per  cent 
above  normal. 

The  prevailing  direction  of  the  wind  was  northwest,  which  was  something 
unusual  for  May,  as  it  has  not  occurred  before  during  the  last  fifteen  years. 
The  total  movement  of  the  wind  for  the  month  was  4,700  miles;  this  was 
about  a  May  normal.  Maximum  volocity,  23  miles  an  hour.  For  about  five 
minutes  during  the  storm  of  the  81st  it  must  have  exceeded  that  somewhat, 
but  the  duration  was  se  short  that  an  accurate  measurement  could  not  be 
had. 

Monticello, ^HKifRY  D.  Smith  :  Corn  planting  began  the  8th;  strawberries 
in  blossom,  9th;  currants  and  gooseberries,  14th;  apple  blossom,  19th,  in 
full  bloom.  22d. 

JUNE. 

The  mean  barometric  pressure  for  the  month  was  29.98  inches.  The 
highest  observed  was  80.28  inches,  at  Keokuk  on  the  7th;  lowest,  29.54 
inches,  at  Davenport,  on  the  1st. 

June  was  an  ideal  month,  favorable  to  all  forms  of  life.  The  monthly 
mean  temperature,  71.2®,  was  about  2®  above  the  normal  for  the  State. 
The  average  rainfall,  3.91  inches,  was  about  1.00  inch  below  the  normal 
amount,  but  it  was  fairly  well  distributed  and  gave  ample  moisture  to 
nearly  all  parts  of  the  State. 

The  elements  were  generally  propitious  during  the  month,  and  less  than 
the  usual  June  quota  of  severe  local  storms  have  been  reported.  On  the 
evening  of  the  10th  a  wind  storm,  accompanied  by  hail,  visited  the  country 
three  miles  west  of  Dunlap,  touching  portions  of  Harrison  and  Crawford 
counties.  Several  buildings  were  injured,  and  a  barn  belonging  to  Carl 
Remley  was  destroyed  and  some  stock  killed. 

In  the  northwestern  part  of  Guthrie  county  considerable  damage  to 
crops  was  done  by  hail  on  the  23d.  It  is  described  as  a  destructive  storm, 
from  three  to  six  miles  wide,  and  the  hail  from  four  to  six  inches  deep. 
Corn  and  small  grain  in  its  pathway  were  completely  ruined.    A  hail  storm 
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of  small  extent  is  reported  from  Defiance,,  Shelby  county,  on  the  21st  of 
June. 

OBSBRYEBS'   NOTES. 

Clinton.^Dn.  Luke  Roberts:  There  were  no  meteorological  excesses 
chargeable  to  Jane,  1893.  All  conditions  were  favorable  to  the  growth  of 
agricultural  and  horticultural  products.  This  was  very  gratifying,  as  the 
season  was  some  days  later  at  the  commencement  of  the  month.  Corn, 
oats,  potatoes,  meadow  grass  and  pastures,  as  well  as  small  fruits,  flourished 
almost  without  a  precedent,  so  that  at  the  close  of  the  month  they  were 
found  up  to  an  average  in  their  race  toward  maturity. 

The  mean  temperature  for  the  month  was  71.2^,  being  2.1®  above 
normal.  The  maximum  temperature  was  92®;  this  was  8.9®  below  normal, 
while  the  minimum  was  4.5®  above  normal,  being  48®.  Only  one  June 
during  the  last  twelve  years  furnished  a  higher  minimum,  that  was  1892, 
51®.  The  lowest  June  minimum  for  the  last  twelve  years  was  88®.  in  1892. 
The  coldest  day  was  the  1st,  being  59®  mean  temperature,  an  excess  of  4® 
above  a  mean  of  coldest  June  days.  The  warmest  day  was  the  19th,  the 
mean  being  80.7®;  this  was  also  above  the  average  warmest  June  days. 

The  number  of  storms  was  ten,  one  less  than  a  June  average.  All 
storms  were  light. 

The  per  cent  of  cloudiness  was  low  and  the  number  of  clear  days  was  in 
excess  of  a  June  normal  by  7.4  days. 

The  prevailing  direction  of  the  wind  was  southeast,  and  yet  it  was  more 
nearly  equal  from  all  points  of  the  compass  than  a  monthly  average  The 
total  movement  of  wind  was  2.660  miles.  This  was  a  little  below  a  June 
average. 

The  total  rainfall  for  the  month  was  8.22  inches.  This  was  1.85  inches 
below  a  June  average. 

Bonaparte, — B.  R.  Vale:  Since  the  first  week  the  month  was  favorable 
and  properly  improved  in  agriculture;  no  very  serious  storms. 

Cedar  Bapids. — H.  D.  Olds:  The  mean  temperature  for  June  has  been 
two  degrees  above  the  normal.  Rainfall  near  the  average  for  past  ten  years. 
No  damage  by  storms  during  the  month— -several  have  passed  at  a  distance. 
Crops  of  all  kinds  are  looking  fine. 

College  Springs,— -A,  A.  Berry:  A  very  satisfactory  month,  and  crops 
have  made  good  growth  and  promise  a  bountiful  harvest;  better  than  last 
year,  except  apples,  which  are  about  the  same.  Hay  an  average.  Pasture 
above  an  average.  All  stock  looking  well.  Fall  wheat  a  little  less  than  last. 
Corn  ten  days  earlier  than  last  year  and  very  clean. 

JULY. 

The  mean  pressure  for  the  month  was  29.95  inches.  Highest,  30.23 
inches,  at  Clarinda,  on  the  20th;  lowest,  29.64  inches,  at  Sioux  City  and 
Cedar  Rapids,  on  the  24th. 

The  month  of  July  was  hot  and  relatively  dry.  The  mean  temperature 
for  the  State,  75®,  was  about  1.5®  above  the  normal.  The  proportion  of 
sunshine  was  unusually  large;  the  days  were  hot,  but  the  nights  were 
relatively  cool,  serving  to  mitigate  the  fervency  of  temperature. 

The  average  rainfall,  3.33  inches,  was  slightly  below  the  normal  amount. 
In  general  it  was  ample  for  the  crops. 
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OBSfiBYEBS  NOTES. 

Clinton.— 'Djl,  Luke  Roberts:  July,  1898,  was  a  very  warm  month, 
with  an  excess  of  sunshine.  In  fact  it  was  the  warmest  July  in  fifteen  years, 
save  that  of  1887,  which  went  .4®  higher,  but  whose  number  of  clear  days 
was  one  less  and  the  per  cent  of  cloudiness  eight  higher.  The  excess  of  heat 
for  this  month  of  1887  was  due  to  the  unusual  high  maximum.  It  rose 
above  100°  on  five  different  days,  four  of  which  were  consecutive,  from  the 
14th  to  the  17th,  inclusive.  The  highest  temperature  reached  in  July.  1893^ 
was  95^,  and  there  were  sixteen  days  in  which  the  maximum  stood  at  90^ 
or  above.  The  minimum  temperature  was  58^.  This  high  minimum  for 
July  was  duplicated  only  once  previously  during  the  last  fifteen  years. 
This  was  in  1888. 

The  peculiarity  of  July,  1898,  was  its  unusual  uniformity  of  temperature, 
and  absence  of  sultry,  breathless  nights.  There  was  no  night  uncomfort- 
able for  sleeping. 

Bonaparte.'-B.  R.  Vale:  An  ideal  harvest  and  crop  growing  month 
combined.    A  little  dry  at  end  of  month. 

Cedar  Bapids.—H.  D.  Olds:  The  month  has  been  remarkable  for  almost 
continuous  clear  weather,  but  one  day  that  could  be  classed  as  cloudy  and 
three  days  as  partly  cloudy.  The  mean  temperature  of  the  month  has  been 
about  1.5^  above  the  average  for  the  past  ten  years  at  this  station.  Highest 
mean,  77  8°  in  1887,  and  lowest,  70.4°  in  1891. 

The  rainfall  has  been  the  lowest  with  one  exception  (1886)  when  precipi- 
tation for  July  was  only  .57  of  an  inch.    Greatest  amount,  6.43  in  1885. 

College  Springs.— A.  A.  Berry:  A  splendid  month  for  the  farmer. 
Corn  never  was  a  fairer  prospect  to  excel  in  the  greatest  yield.  The  last 
half  of  month  a  little  too  wet  for  grain  in  shock. 

Fort  Dodge.— B,.  W.  Blain:  In  July  there  were  twenty-six  clear  days, 
three  cloudy  and  two  partly  cloudy.  Rainfall,  3.82  inches.  Four  rain- 
storms were  accompanied  by  lightning  and  thunder. 

TH^  POMKROY  TORNADO. 

The  most  notable  meterological  event  of  the  month  was  the  great  wind 
storm,  which  occurred  on  the  evening  of  July  6th,  and  is  generally 
described  as  the  Pomeroy  tornado.  The  storm  originated  near  the  center  of 
the  southern  half  of  Cherokee  county,  and  moved  on  a  generalline  about 
15  degrees  south  of  east,  a  distance  of  nearly  56  miles.  After  leaving  Cher- 
okee the  storm  swept  through  the  southern  townships  of  Buena  Vista 
county,  across  the  southwest  corner  of  Pocahontas  county,  and  thence  two- 
thirds  of  the  distance  through  Calhoun  county,  crowning  its  career  of 
devastation  by  destroying  the  larger  part  of  the  residence  portion  of  the 
thriving  town  of  Pomero^p .  This  tornado  caused  greater  destruction  of  life 
than  any  storm  that  ever  visited  Iowa,  and  in  respect  to  destruction  of 
property  it  ranks  second  only  to  the  noted  Grinnell  tornado  of  June  17, 
1882. 

Judging  by  the  debris  and  other  visible  effects  at  Pomeroy,  and  the 
descriptions  of  observers  at  other  points,  the  storm  bore  all  the  character- 
istics of  a  tornado.  The  width  of  its  path  was  variable,  ranging  from  800 
to  1,800  feet,  A  number  of  intelligent  observers  distinctly  saw  the  whirl- 
ing and  writhing  pendant,  which  they  variously  describe  as  funnel-shaped, 
like  an  elephant's  trunk,  etc.    Others,  who  were  very  near  the  path  of  the 
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storm,  saw  only  a  great  mass  of  densely  black  or  greenish  vapor  rolliog 
over  the  ground  like  a  swirl  of  Missouri  river  waters,  accompanied  by  elec- 
tric flashes  and  an  indescribable  roar  or  humming  sound,  unlike  any  noise 
ever  heard  before.  The  scene  was  quite  different  at  various  points  of 
observation,  the  mass  of  clouds  alternately  lifting  and  falling,  changing 
form  continuously  as  it  advanced.  One  observer  says  he  saw  two  huge 
masses  of  white  clouds  approaching,  one  from  the  southwest  and  the  other 
from  the  northwest;  between  them  was  a  mass  of  inky,  black  vapor,  from 
which  trailed  four  elongated  trunks  that  swayed  and  twisted  and  bounded 
up  and  down  as  they  swung  along,  and  only  one  touched  the  ground  in  pass- 
ing his  place.  Making  due  allowance  for  an  excited  imagination,  there  is 
doubtless  a  measure  of  truth  in  the  many  seemingly  conflicting  reports  as  to 
the  appearance  and  behavior  of  the  storm.  They  all  attest  the  fact  that  it 
was  a  genuine  "twister*'  of  the  most  virulent  type. 

Through  the  tirst  half  of  its  journey  the  storm  lifted  at  frequent  inter. 
vals.  bounding  and  swaying  slightly  north  and  south  of  its  general  path ;  but 
after  passing  Storm  Lake  it  gathered  new  force  and  kept  more  continu- 
ously to  its  work  of  destruction,  making  a  line  nearly  as  direct  as  the  flight 
of  an  arrow  toward  the  fated  town  of  Pomeroy.  On  the  north  side  of  its 
path  are  seen  occasional  indications  of  lateral  currents,  some  of  which  left 
wreckage  in  their  course,  giving  apparent  ground  for  the  statement  that  the 
main  storm  pursued  a  zigzag  pathway. 

TIMB  SCHEDULE. 

According  to  the  various  reports  as  to  the  hour  of  the  evening  when  the 
tornado  passed  the  different  points  on  the  line  of  its  travel,  its  progressive 
movement  eastward  was  quite  slow.  It  began  its  work  in  Cherokee  county 
at  about  5K)0  p.  h.  Observer  Hadden  states  that  it  passed  south  of  Alta  at 
5:20.  Observer  Bond,  of  Storm  Lake,  reports  it  as  having  passed  by  that 
place  at  6:80.  Postmaster  Blair,  of  Newell,  gives  the  hour  of  its  appearance 
at  a  point  about  a  mile  south  of  that  place  at  6:00.  And  all  accounts  agree 
that  it  struck  the  town  of  Pomeroy  between  6 :80  and  7 :00  P.  M.  The  Herald  of 
that  place  states  that  it  was  just  7  o'clock  when  the  storm  began  its  work. 
The  writer  saw  a  pendulum  clock  among  the  debris  which  had  been  stopped 
at  6:40.  So  making  due  allowance  for  the  variation  in  time  pieces,  the 
storm  must  have  occupied  an  hour  and  forty  minutes  in  traveling  fifty 
miles,  making  about  the  usual  speed  of  an  express  train.  Evidently  the 
tornado  could  have  been  handled  or  scheduled  quite  easily  by  a  good  train 
dispatcher,  and  people  in  the  towns  along  its  line  could  have  been  warned 
to  side-track  before  it  reached  their  stations.  In  this  there  is  at  least  a  sug- 
gestion of  the  possibility  of  establishing  a  system  of  warning  whereby  lives 
may  be  saved.  Though  the  storm  traveled  quite  slowly  eastward,  its  whirl- 
ing and  uplifting  movements  must  have  been  inconceivably  rapid,  and  there 
is  no  evidence  that  it  was  wasting  any  time  on  its  way. 

SOME  NOTEWORTHY  POINTS. 

The  fact  has  been  stated  that  the  general  direction  of  the  tornado  was  a 
little  south  of  east.  The  first  twenty  miles  of  its  course  was  almost  due 
east,  and  if  it  had  held  steadily  to  that  line  it  would  have  struck  the  thriv- 
ing and  handsome  city  of  Storm  Lake.  But  on  approaching  the  northwestern 
point  of  the  lake  it  deflected  slightly  southward,  that  body  of  water  evidently 
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offering  the  line  of  least  resistance.  After  reacliing  tlie  more  level  region 
beyond  the  outlet  of  the  lake,  its  path  was  very  nearly  on  a  direct  air  line, 
aboat  parallel  with  the  Illinois  Central  track. 

The  weather  records  show  that  fully  80  per  cent  of  tornadoes  move  from 
southwest  to  northeast.  It  is  a  noteworthy  fact,  however,  that  the  three 
longest  and  most  destructive  storms  of  that  character  that  have  visited 
Iowa,  viz.,  the  Comanche  tornado  of  1860,  the  Grinnell  tornado  of  1882,  and 
the  late  Pomeroy  storm,  all  moved  along  a  line  trending  toward  the  south- 
east. There  appears  to  be  something  more  than  coincidence  in  the  fact 
that  these  three  major  storms  have  pursued  the  same  general  course,  apart 
from  the  line  of  general  disturbances.  The  suggestion  may  be  offered  that 
the  more  powerful  northwest  currents  not  only  give  direction,  but  also  add 
to  the  intensity  of  the  whirling  columns. 

A.nother  point  may  be  noted  here.  Intelligent  residents  at  Pomeroy, 
who  took  note  of  the  approach  of  the  storm  from  the  west,  state  it  appeared 
to  have  originated  at  that  place.    The  Pomeroy  Herald  says: 

**The8ky  was  a  fearful  sight  to  behold,  olouds  of  inky  blackness  fiUIog  the  entire 
west,  rolling  and  surging  In  wild  oommotion.  One  cloud  oame  from  the  northwest  and 
joined  a  second  from  the  southwest,  then  whirled  and  sucked  its  resistless  passage 
toward  the  fated  town.  The  air  was  filled  with  flying  debris  and  the  roar  of  the  storm 
was  above  all.** 

Observers  at  the  various  stations  along  the  line  relate  that  they  saw  two 
clouds  approach  each  other,  and  then  the  work  of  destruction  began.  At 
every  point  of  observation  it  looked  as  if  the  meeting  of  the  clouds  of  vapor 
— visible  air  currents— caused  the  disturbance.  Evidently  they  were  lateral 
currents  drawn  into  the  central  vortex,  possibly  serving  as  feeders  of  the 
devastating  monster.  In  nearly  all  descriptions  of  tornadoes  in  the  papers, 
and  by  local  observers,  we  note  the  same  account  of  clouds  meeting  clouds. 
In  a  study  of  this  class  of  storms  this' fact  is  deserving  of  consideration. 

REPORT  BY  DAVID  E.  HADDEN,   OF  ALTA. 

From  the  very  full  detailed  report  by  Prof.  David  E.  Hidden,  of  Alta 
Buena  Vista  county,  we  make  the  following  extracts: 

On  July  5th,  the  day  preceding  the  tornado,  the  wind  blew  briskly  from 
the  southeast  all  day,  with  increasing  cloudiness  and  a  moderately  heavy 
thunder-storm  towards-  evening.  The  sky  had  a  very  threatening  appear- 
ance, heavy  dark  clouds  and  very  vivid  lightning.  The  morning  of  the  6th 
opened  with  a  light  east  wind,  partly  cloudy  sky  which  gradually  increased, 
the  wind  bearing  to  southward  and  almost  calm.  The  morning  was  "dose'* 
and  murky,  and  the  sultriness  greatly  increased,  becoming  very  oppressive 
during  the  afternoon.  At  about  4:00  p.  m.  the  sky  assumed  a  stormy  appear- 
ance, ''thunderheads"  appeared  in  the  west  and  northwest.  At  4:20  p.  m. 
hunder  was  first  heard  in  the  northwest,  proceeding  from  a  bank  of  dark 
clouds.  Soon  the  lightning  became  "forked,**  and  several  sharp  peals  of 
thunder  quickly  followod  the  rapidly  advancing  portion  of  the  thunder 
cloud.  About  this  time  the  lightning  in  the  northwest  was  continuous  and 
the  thunder  incessant,  a  peculiar  rumbling  roar  continued,  which  was 
unlike  any  noise  produced  by  even  distant  thunder;  this  continued  until 
abotit  5:00  P.  M.  The  dark  bank  of  clouds  in  the  northwest  seemed  to  have 
traveled  northeastward.  At  5K)0  p.  m.  a  very  large,  heavy,  dark  mass  of 
clouds  was  seen  almost  due  west  and  apparently  at  a  distance  of  about  three 
or  four  miles. 
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Much  sharp  lightning  and  thunder  accompanied  it.  As  it  advanced  it 
was  seen  to  be  in  violent  commotion,  a  strong  ascending  current  appearing 
in  its  midst.  It  traveled  in  a  southeast  direction.  About  5:15  p.  m.  a  heavy, 
rapidly  moving  cloud  was  seen  to  move  from  a  southeast  to  northwest  direc- 
tion, meeting  the  advancing  storm;  it  suddenly  dipped  and  raised,  then 
dipped  and  raised  again  and  traveled  eastward,  south  of  Alta,  at  a  distance 
of  about  two  lo  three  miles.  At  the  same  time  intensely  sharp  lightning  and 
deafening  thunder  peals  passed  ove'r  the  town,  traveling  in  an  east  and 
northeast  direction.  This  continued  until  5:30  p.  m.  At  5:15  or  5:20  p.  m. 
the  wind  suddenly  blew  hard  from  the  northeast  for  about  ten  minutes  when 
it  gradually  decreased  and  veered  to  north,  then  west,  then  variable.  At 
5:80  P.  H.  very  large  hail,  in  some  cases  several  inches  in  diameter,  very 
angular  and  honey-combed,  came  from  the  north,  breaking  hundreds  of 
windows,  limbs  of  trees,  etc.  At  5:85  p.  m.  the  hail  ceased;  the  ground  was 
covered  almost  white,  and  were  it  not  for  the  light  wind  then  prevailing,  the 
damage  by  this  source  would  have  been  much  more  serious.  Heavy  rain 
commenced  falling  at  5:30  P.  M.  and  ceased  at  5:40  p.  m.;  amount,  .28  inch 
Immediately  after  the  storm  passed,  the  east  and  southeast  sky  was  of  an 
inky  blackness.  Swiftly  moving,  large  masses  of  dark  clouds  at  a  low 
elevation  were  observed  to  come  from  the  northwest  toward  the  storm 
region.  After  this  the  sky  partly  cleared,  but  about  8  p.  m.  a  heavy  thunder- 
storm with  very  hard  rain  came  up  from  the  southwest  and  lasted  about 
three  hours,  accompanied  by  a  high,  northwest  wind  from  10  p.  m.  to  10:25 

p.  M. 

The  tornado  entered  Buena  Vista  county  about  four  miles  southwest  of 
Alta  and  passed  across  the  county.  The  tornado  passed  through  the  center 
of  the  lake,  raising  the  water  to  a  height  of  about  100  feet. 

The  hail  was  confined  almost  entirely  to  the  track  of  the  tornado  and  for 
about  two  miles  on  the  north  side  of  the  track;  but  little  occurred  south. 

Mr.  J.  H.  Wadsworth  was  injured  about  the  face,  as  if  by  fire;  he  thinks 
he  was  enveloped  in  a  * 'stream  of  electricity;"  it  seems  difficult  to  account 
for  the  character  of  his  Id  juries  otherwise. 

Mr.  C.  W.  Garberson,  living  about  eight  or  nine  miles  on  the  north  side 
of  the  storm  track,  says  that  many  hundred  balls  of  fire  filled  his  yard 
coincident  with  a  blinding  flash  of  lightning  which  struck  a  private  line 
telegraph  pole  near  his  house. 

On  the  south  of  the  track  a  brisk  wind  from  the  southeast  or  east  pre- 
ceded the  tornado,  followed,  during  its  passage  east,  by  a  high  westerly 
wind. 

A  grove  on  the  west  side  was  unharmed,  while  a  fine,  large  barn  a  few 
rods  east  on  Henry  Tutt^s  farm  was  completely  demolished. 

Chickens  were  found  alive  and  completely  stripped  of  all  feathers. 

Near  the  Hetrick  farm  the  fence  running  north  and  south  was  plastered 
with  mud  on  the  northwest  side  of  the  posts  to  a  depth  of  many  inches. 

Large  trees  over  a  foot  in  diameter  were  twisted  in  all  conceivable  forms 
as  if  they  were  mere  ti?vigs. 

The  direction  of  the  funnel  cloud  was  from  south  to  west  by  the  east. 
In  some  places  debris  was  so  scattered  as  to  indicate  a  straight  blow,  while 
in  others  the  "twister''  was  plainly  seen. 

In  some  instances  an  expansive  force  was  evident,  the  sides  being  blown 
outward  in  all  directions;  in  others  the  "uplift"  was  tremendous. 
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The  sky  became  exceedin/irly  dark  just  before  the  storm  struck. 
Charles  Anderson,  on  the  Joseph  Boulting  farm,  found  one  of  his  horses 
lodged  in  a  tree,  while  its  mate  was  carried  clean  over  the  grove  and  depos- 
ited in  a  iield. 

A  reaper  wheel  of  solid  iron  was  carried  from  the  Slate  place  and 
dropped  in  the  iield,  half  a  mile  away.  A  board  was  forced  edgeways  half 
through  a  tree,  and  so  firmly  imbedded  that  it  could  not  be  broken  off. 

The  following  persons  residing  in  this  county  were  killed  or  have  since 
died: 

B.  Johanneaon,  aged  about  twenty  years. 
Ghas.  Totman,  aged  about  fifty  years. 
W.  R.  OlemoDS,  aged  seventy-eight  years. 
Jacob  Breeober. 

Jacob  Breecher's  daughter,  aged  five  years. 
Joseph  Slade,  aged  about  sixty  years. 

Estimated  losses  in  Buena  Vista  county,  extract  from  Storm  Lake 
Tribune: 

W.  L.  Chamberlain,  house,  outbuildings,  oorn,  orchard  and  trees f  1,500 

Wm.  Olemons,  house,  furniture  and  clothing 1,400 

L.  A.  demons,  house,  barn,  tools,  orchard  and  trees 2.600 

Oharles  Totman,  house,  furniture,  clothing,  stock,  machinery,  crops,  etc 1,448 

Thos.  Wall,  machinery,  stock,  crops,  clothing....: 795 

Donald  Hill,  barns,  cribs,  machinery 800 

C.  Hetrick,  house,  barn  and  wind-mill 1,300 

Jacob  Breecher,  house,  barn,  granary,  machinery,  crops,  stock,  clothing,  etc S,500 

8.  J.  Powell,  house,  barn,  sheds  and  crops 1,500 

J.  Whitmore,  machinery,  furniture,  clothing 800 

Sam Ck>ulson,  corn...  .  60 

G.  L.  Watson,  house  and  barn 1,000 

Henry  Tutt,  barn,  granary 800 

Henry  Fisher,  barn,  steamboat 1,000 

Albert  Scharn,  machinery,  stock,  crops,  furniture,  clothing 1,066 

Patrick  Kennedy,  two  horses  and  barn 150 

Total    110.610 

There  were  three  other  losses  not  included  in  the  above,  that  of  the  Lake 
Side  farm,  estimated  at  $5,000,  at  V.  A.  Bryant's  $1,000,  and  at  Frank  Sny- 
der's about  $500. 

REPORT  BY  A.   J.   BOND,   STOR3f  LAKE. 

Observer  A.  J.  Bond,  of  Storm  Lake,  sent  notes  and  newspaper  clippings, 
from  which  the  following  extracts  are  made: 

The  time  of  beginning  was  about  5:20  P.  M.;  time  of  passing  nearly  ten 
minutes;  direction  S.  E.  E.  Breadth  of  track  20  to  40  rods.  The  bounds  of 
its  track  are  well  defined  on  ridges,  but  the  storm  did  not  make  a  clean 
sweep,  and  many  fields  of  grain  in  the  track  are  left  standing,  apparently 
uninjured.  The  storm  evidently  passed  most  easily  over  the  valleys,  and 
was  apparently  turned  from  its  course  by  high  ridges  or  strong  buildings 
surrounded  by  dense  groves,  as  at  Lake  Side  and  beyond.  At  the  Lake 
Side  farm  it  whirled  through  an  opening  where  are  the  cattle-yard,  sheds, 
and  cribs,  which  were  demolished,  but  left  the  strong  buildings,  and  was 
borne  over  the  dense  grove  beyond,  taking  the  tops  of  the  scattering  tall 
trees  only.  So  storm  Lake  may  have  escaped,  the  lake  surface  being  taken 
as  a  course  of  less  resistance.    The  tornado  did  not  hug  the  ground  closely. 
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but  there  are  many  places  both  west  and  east  of  the  lake  where  the  effects 
of  the  irresistible  whirlwiud  are  evident,  and  the  currents  were  strong 
enough  to  lift  and  carry  away  light  buildings,  particularly  such  as  stood  in 
the  openings  or  on  the  edge  of  a  heavy  grove,  around  which  the  storm 
curved  in  great  violence.  In  several  places  the  groves  seem  to  have  borne 
up  the  storm  and  carried  it  over  by  their  density  and  elasticity,  and  they 
are  now.  standing  green  and  unscathed,  while  scattering  trees  are  destroyed. 
The  storm  as  it  passed  over  the  lake  is  described  as  a  rolling  cloud  of  dense 
blackness. 

The  trailing  appendages,  which  news  reporters  have  pictured,  were  not 
observed  here,  and  I  am  of  the  opinion  that  there  may  be  tornadoes  with- 
out them:  And  if  in  future  I  see  a  black  cloud  approach  against  the  wind, 
with  roaring  and  thunder,  followed  by  a  moment  of  calm,  I  shall  be  apt  to 
drop  into  a  hole,  or  flee  to  a  cellar,  and  not  wait  to  look  for  a  tail. 

As  the  storm  approached  all  low  clouds,  east  and  north,  seemed  driven 
rapidly  toward  the  point  of  loudest  thunder.  The  thunder  was  heard  first 
in  the  northwest,  then  as  the  storm  cloud  passed  in  the  southeast,  and  last 
very  distant  in  the  east.  At  about  5:30  observer  went  indoors,  listened  to 
the  thunder  and  roaring,  noted  the  hail  and  rain,  and  the  changes  of  wind 
from  brisk  east  to  calm,  then  quickly  to  strong,  gusty  southwest,  west  and 
northwest,  and  back  to  light  east.  But  we  did  not  know  there  was  a  tor- 
nado till  later. 

The  scorched  appearance  of  trees,  attributed  by  one  writer  to  electricity, 
I  observed  carefully  on  some  maple  standing  in  a  fence  row.  The  trees 
were  not  broken,  but  twisted  and  bent  so  as  to  loosen  the  outer  bark,  which 
had  been  taken  off  by  the  wind  and  carried  away,  the  inner  bark  left  pre- 
senting a  yellowish  brown,  which  is  its  natural  color,  while  the  leaves  of 
the  trees  were  whipped  and  torn  to  shreds  and  dried,  the  stems  still  adher- 
ing to  the  tough,  unbroken  twigs  and  the  whole  tree,  body  and  top,  pre- 
senting the  appearance  at  a  distance  of  having  been  singed,  though  on  close 
inspection  it  was  evident  that  nothing  of  the  kind  had  happened.  Many 
other  trees  which  had  received  a  sand-blast  from  the  lake  beach,  presented 
a  similar  appearance. 

At  Lake  Side  farm  the  tornado  encountered  the  hill,  grove  and  buildings, 
and  was  turned  from  its  course  to  nearly  southeast,  passing  the  east  lake 
bluff  through  the  valley  of  the  lake  *'  outlet.*'  In  crossing  this  bluff  ridge 
the  whirlwind  seems  to  have  been  raised  and  passed  over  the  corn  fields  on 
the  east  side,  doing  little  damage,  but  only  moved  one  barn,  which  stood  on 
a  high  point,  and  trimmed  some  trees  on  another  ridge. 

In  many  places  along  the  line  the  storm  seems  to  have  changed  its  course 
to  avoid  obstacles  for  other  lines  of  less  resistance,  and  then  to  have 
returned  to  its  general  direction.  And  I  would  suggest  that  a  survey 
might  be  made  of  the  whole  track  fer  the  purpose  of  determining  the  safest 
locations  for  buildings  in  general,  and  what  artificial  safeguards  may  be 
placed  around  them  and  used  in  their  construction. 

If  a  tornado  can  be  lifted  up  and  passed  safely  over  a  farm  house  by  a 
proper  arrangement  of  groves,  it  would  be  well  for  the  public  to  know  it. 

1^0  doubt  there  are  many  ways  of  protecting  our  buildings  from  the 
devastating  tornado,  which  we  may  learn  only  by  carefully  observing  and 
respecting  and  acting  upon  God*s  laws  as  shown  in  natural  phenomena. 


23  ANNUAL  REPORT  OF  THE 

The  Storm  Lake  Filot  says: 

The  storm  as  viewed  at  Storm  Lake  was  about  forty  rods  wide  and  almost  black 
darkness  enveloped  its  path,  while  a  few  miles  south  and  north  th<^  sun  was  shining. 
James  DeLand  sat  in  his  buggy  in  the  sun  four  miles  south  and  watohed  the  cloud 
pass  between  him  and  the  city.  F.  M.  Ourtis  reports  that  he  stood  near  Fisher's 
Oasino  and  watched  the  cloud  until  it  reached  the  Chamberlain  place,  and  then 
hastened  to  the  cellar,  the  death-dealing  tornado  passing  a  few  rods  north.  The  storm 
began  near  Qulmby,  in  Cherokee  county,  and  Its  course  was  east  by  a  little  southeast. 
There  several  people  were  killed.  It  entered  Buena  Vista  county  on  the  line  between 
Nokomis  and  Maple  Valley  townships,  but  did  no  extensive  damage  until  it  reached 
the  farm  of  Geo.  Baker,  Sec.  38,  Nokomis;  here  it  swept  away  his  barn  and  killed  some 
stock. 

OTHER    RBPOBTS. 

Postmaster  Blair,  of  Newell,  writes  that  the  storm  passed  about  one 
mile  south  of  that  place  at  6  P.  M.,  destroying  buildings,  groves  and  crops 
in  its  path,  injuring  several  people. 

W.  L.  Thompson,  of  Manson,  writes  that  the  storm  began  in  the  south- 
western part  of  Cherokee  county  and  ended  about  four  miles  west  of  Man- 
son,  in  Calhoun  county  (about  four  miles  east  of  Pomeroy).  The  day  was 
clear  and  sultry,  no  air  stirring,  the  mercury  at  2  p.  m.  at  90^.  About  4  p. 
H.  heavy  clouds  showed  up  in  the  west  and  northwest.  The  dark  bank  was 
preceded  by  scud  clouds.  As  the  cloud  bank  advanced  the  center  of  it, 
northwest  of  Manson,  and  about  on  a  line  with  Pomeroy,  took  on  a  green 
color.  The  tornado  struck  that  place  at  7  p.  m.,  and  spent  its  force  there  in 
three  to  five  minutes.    A  light  rain  preceded  it  about  five  minutes. 

It  seemed  to  strike  the  earth,  slantingly  from  above,  crushing  everything 
beneath  it,  then  rising  with  a  whirl,  scattering  the  wreckage  in  all  direc- 
tions, one  part  of  a  house  being  blown  to  the  south  and  another  part  west. 
The  direction  of  the  wind  all  day  had  been  from  the  southeast.  Violent 
thunder  and  lightning  accompanied  and  followed  the  tornado,  while  two 
miles  east  it  looked  like  a  straight  blow.  The  death  roll  at  Pomeroy  and 
immediate  vicinity  was  48  (on  the  10th  inst.)  and  the  wounded  in  hospital  or 
under  care  of  surgeons,  numbered  75.  The  area  of  total  destruction  in 
Pomeroy  is  about  one  mile  east  and  west,  and  from  one-fourth  to  one  mile 
wide. 

Observer  H.  B.  Strever,  of  Larrabee,  reports  that  the  tornado  formed 
three  miles  west  of  the  center  of  the  southern  half  of  Cherokee  county,  or 
about  the  center  of  the  southern  tier  of  sections  in  Bock  township.  It  is 
probable,  however,  that  the  storm  was  not  fully  developed  until  it  reached 
Pilot  township,  where  its  destructive  effects  were  first  noted. 

THE  SCENE  AT  POMEROY. 

The  Director  visited  the  stricken  town  on  the  day  following  the  disaster, 
and  again  on  the  14th,  accompanied  on  the  latter  date  by  Dr.  Geo.  M.  Chap- 
pel,  Local  Forecast  Official  of  the  United  States  Weather  Bureau,  and  Assist- 
ant Director  of  the  Iowa  service.  A  careful  inspection  was  made  of  the 
debris  and  other  visible  effects,  to  determine,  so  far  as  possible,  the  nature 
and  special  characteristics  of  the  storm  which  wrought  such  appalling 
destruction  in  so  short  a  space  of  time. 

The  town  plat  contains  about  thirty  blocks  south  of  the  Illinois  Central 
Railway,  The  business  houses  are  mainly  located  between  First  and  Second 
streets,  nearly  all  the  private  residences,  together  with  the  churches  and 
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school  house,  being  south  of  Second  street.  Eighty  per  cent  of  the  residences 
were  destroyed  or  rendered  uninhabitable.  Fully  twenty  blocks  were 
swept  clean  of  human  habitation  or  other  buildings,  nothing  remaining  but 
the  debris,  and  a  few  mounds  above  the  caves  wherein  many  lives  were 
saved. 

The  blocks  of  the  town  are  about  800  feet  wide,  and  the  streets  the  usual 
width.  From  this  it  will  be  seen  that  the  average  width  of  the  belt  of  com- 
plete destruction  is  about  1,200  feet;  and  the  track  of  total  and  partial 
destruction  is  1,800  feet. 

The  school  house  was  unroofed;  the  sides  were  blown  outward  and  the 
upper  floor  was  broken  on  either  side  of  the  central  partition,  the  bulk 
of  the  wreckage  being  carried  towards  the  south.  The  west  tower  was 
demolished  and  the  steel  bell  weighing  200  to  800  pounds,  was  carried  a  dis- 
tance of  two  blocks  to  the  northwest. 

On  the  left  of  the  central  track  (north  side)  all  the  wreckage  of  buildings 
sidewalks,  trees,  etc.,  were  carried  to  the  southwest.  At  the  northwestern 
point,  where  the  storm  first  struck  the  town,  a  residence  was  pushed  bodily 
six  rods  to  the  southwest,  over  trees  and  shrubbery,  scraping  the  sod 
as  it  went,  forming  a  bank  of  earth  on  its  south  side  three  feet  high.  A  little 
over  a  block  south  of  it  stood  the  German  Lutheran  church  the  largest  and 
strongest  structure  in  the  town.  That  was  blown  in  pieces,  and  most  of  the 
debris  was  carried  towards  the  northeast.  At  the  extreme  east  of  the  town 
plat,  near  Third  street,  stood  the  Catholic  church.  An  intelligent  resident 
statM  that  he  saw  that  building  lifted  up  bodily  in  the  air,  whirled  around 
and  then  dashed  to  the  earth.  The  wreckage  is  strewn  towards  the  south- 
west. A  little  south  and  east  of  that  building  stood  another  smaller  church, 
which  was  wrecked  and  blown  towards  the  northwest.  On  the  extreme 
south  side  of  the  path  of  the  storm  houses  were  moved  and  loose  debris 
carried  towards  the  northeast.  In  the  central  belt  the  smaller  debris,  and 
in  fact  all  forms  of  wreckage,  were  found  on  the  direct  line  of  the  storm. 
This  fact  led  some  reporters  to  the  conclusion  that  the  greater  work  of 
destruction  was  done  by  a  straight  blow  from  the  northwest.  There  was 
quite  likely  a  straight  wind  of  hurricane  force  following  directly  in  the 
wake  of  the  revolving  shaft  of  destruction,  and  that  wind  undoubtedly  had 
a  part  in  the  distribution  and  direction  of  the  debris.  On  the  flanks,  how- 
ever, the  same  degree  of  uniformity  is  not  visible. 

The  trees  on  the  flanks,  and  the  few  gnarled  and  twisted  trunks  of  trees 
and  shrubbery  left  in  the  center  of  the  track,  all  bore  mute  testimony  as  to 
the  character  of  the  storm.  On  the  left  they  were  partially  denuded  of  bark 
on  the  north  or  northeast  sides,  and  the  broken  or  uprooted  trees  pointed  to 
southwest.  On  the  right  flank  reverse  effects  were  seen.  And  in  the  cen- 
tral portion  of  the  track  the  stubs  and  trunks  were  almost  wholly  divested 
of  bark,  and  bore  the  scars  of  contact  with  a  great  variety  of  flying  missiles 
from  all  sides.  In  many  cases  the  bark  must  have  been  ground  off  by  attri- 
tion, the  stubs  being  too  heavy  to  have  been  peeled  by  twisting.  By  the 
same  attrition  fowls  were  divested  of  their  feathers,  numbers  of  which  were 
seen  in  the  debris.  The  human  victims  of  the  tornadoes  fury,  the  dead  and 
wounded,  bore  evidence  on  their  persons  of  the  fact  that  the  air  was  filled 
with  an  infinite  number  of  swiftly  moving  splinters,  sand,  mud,  plaster, 
imbs  of  trees  and  other  movable  objects.  In  fact,  some  of  them  were 
literally  tattooed. 
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The  business  part  of  the  town  was  not  left  unscathed.  The  brick  drag 
store  of  Mr.  Mullen,  near  Second  street,  fronting  east,  was  badly  wrecked. 
The  glass  front  was  broken  in  by  the  strong  current  from  the  northeast,  and 
the  entire  south  wall,  a  foot  thick,  was  blown  over  to  the  southward. 
Another  brick  store  in  the  next  block  east  was  also  demolished. 

The  value  of  caves  was  well  attested  by  this  storm.  Seven  or  eight  of 
these  places  of  refuge  in  the  devastated  district  sheltered  forty  to  fifty  people, 
protecting  them  from  all  harm.  They  are  cheap  and  frail  looking  for  the 
most  part,  built  necessarily  mainly  above  the  ground  on  account  of  the 
damp  and  undrained  nature  of  the  sub-soil,  covered  with  mounds  of  earth 
rising  four  to  six  feet  above  the  surface;  and  yet  they  admirably  served  their 
purpose  as  tornado-proof  structures.  If  every  family  had  been  provided 
with  such  a  place  of  refuge,  and  had  heeded  nature's  danger  signals,  no 
fatalities  would  have  been  recorded.  Their  cost  is  trifling  and  at  such  a 
time  a  very  poor  hole  in  the  ground  is  worth  more  to  a  family  than  the 
richest  gold  mine  in  America. 

The  cellars  of  Pomeroy  afforded  a  measurable  degree  of  protection  to 
those  who  made  timely  flights  thereto.  We  made  diligent  inquiry,  but 
heard  of  no  well  verified  instance  of  fatal  injury  to  people  who  took  refage 
in  their  cellars,  but  many  were  bruised  by  falling  debris,  or  pierced  by 
flying  splinters,  and  few  came  out  of  the  cellars  wholly  unscathed.  Observ- 
ing the  amount  of  stones,  brick,  wreckage  of  furniture  and  other  debris 
piled  in  the  cellars,  it  seems  a  miracle  that  any  person  came  out  alive. 
Near  the  center  of  the  track  we  were  shown  a  cellar  eight  by  twelve  feet 
feet  wherein  a  woman  and  two  children  were  saved  from  serious  harm,  and 
yet  while  they  were  crouched  near  the  door  at  the  west  wall,  a  stallion 
weighing  1,600  pounds  was  blown  in  from  the  east  side  and  remained 
floundering  in  its  death  struggle  until  the  storm  had  passed  and  the  people 
were  rescued.  Columns  could  be  fill  with  narrations  of  miraculous  escapes, 
and  other  columns  with  the  sad  details  of  death  and  suffering. 

The  death  roll  at  Pomeroy  and  immediate  vicinity  amounted  to  forty-six, 
according  to  our  latest  verified  report.  The  fatalities  along  the  entire  line 
of  the  storm  number  over  seventy.  In  this  respect  it  was  the  most  destruc- 
tive storm  that  ever  visited  Iowa. 

MOTES  AND  OBSERVATIONS. 

Indications  of  the  uplifting  force  of  the  tornado  have  been  noted  at  all 
points.  It  has  been  stated  that  in  passing  over  Storm  Lake  it  lifted  a  col- 
umn of  water  100  feet  high.  This  must  be  taken  with  a  grain  of  allowance, 
for  no  one  was  near  enough  to  its  track  to  discern  the  column  through  the 
mass  of  vapor  accompanying  the  storm.  But  the  fact  is  well  attested  by 
reliable  eye  witnesses,  that  while  the  storm  was  crossing  the  lake  the  waters 
at  the  north  shore  receded  rapidly,  a  hundred  feet  or  more,  leaving  bare 
ground  at  the  pier  where  the  small  steamboat  lands.  After  its  passage  the 
waters  rushed  back  with  a  tidal  wave  several  feet  high. 

A  great  number  of  intelligent  people,  who  were  near  the  path  of  the 
storm,  testify  to  the  fact  Ihat  light  structures  were  lifted  many  feet,  whirled 
around  in  the  air  and  then  dashed  to  the  earth.  In  some  cases  they  saw  or 
thought  they  saw,  buildings  whirled  over  and  over,  somersault  fashion,  as 
if  the  revolving  column  had  for  the  moment  whirled  on  a  horizontal  axis. 
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Near  the  center  of  the  track  in  Pomeroy  a  number  of  buildings  evidently 
exploded  outward,  from  the  force  of  the  expanding  air  within,  the  roofs 
being  carried  away,  and  the  sides  and  ends  of  the  structures  were  left  lying 
as  they  fell,  toward  the  four  points  of  compass.  On  the  north  of  the  track, 
in  the  area  of  partial  destruction,  the  buildings  bore  striking  evidence  of  the 
expansive  outrush  of  air  toward  the  south.  Parts  of  roofs  were  carried  in 
that  direction,  and  windows  were  broken  from  the  force  within,  the  glass 
being  carried  outside.  Numerous  houses  were  seen  partially  wrecked,  their 
southern  sides  or  wings  being  blown  toward  the  track  of  the  tornado. 
There  seems  to  be  no  room  for  doubt  that  the  main  destructive  force  in  this 
storm  was  its  tremendous  uplifting  power. 

As  to  the  roaring  sound  of  the  storm  there  is  abundant  testimony.  One 
man  whose  family  were  saved  in  a  cave,  remarked  as  he  urged  them  to  flee, 
that  it  was  either  a  very  bad  storm  or  a  very  heavy  train  of  cars  coming.  It 
proved  to  be  the  former.  , 

Postmaster  Mallory,  of  the  town  of  Jolley,  five  miles  south  of  Pomeroy, 
writes  that  the  loud  roaring  noise  was  distinctly  heard  at  his  place.  In  his 
description  Mr.  Mallory  says  the  advance  part  of  the  cloud,  as  it  approached 
Pomeroy,  was  rolling  over  and  over,  parallel  with  the  ground.  This  was 
closely  followed  by  two  funnel-shaped  masses  swiftly  revolving,  the  clouds 
from  the  southeast  being  drawn  toward  the  center.  The  lightning  and 
thunder  were  unusually  violent. 

The  total  proverty  loss  occasioned  by  this  storm  has  been  variously 
estimated,  in  some  cases  with  great  exaggeration.  In  the  town  of  Pomeroy 
something  over  one  hundred  residences  were  destroyed  or  badly  wrecked. 
Some  of  these  were  quite  valuable,  but  the  majority  of  homes  destroyed 
were  worth  from  $600  to  $800  each.  The  average  individual  loss  di<l  not 
much  exceed  $1,000,  and  it  is  probable  that  a  thoroughly  accurate  appraise- 
ment would  show  that  the  total  loss  in  Pomeroy  was  about  $175,000.  The 
bulk  of  the  sufferers  were  comparatively  poor  people,  whose  entire  savings 
except  their  lots  were  swept  away .  These  cases  appealed  to  the  generosity  of 
the  prosperous  people  of  Iowa,  and  we  are  glad  to  note  that  liberal  response 
was  made.  The  total  property  loss  along  the  entire  line  of  the  storm 
was  probably  about  $225,000.  In  the  majority  of  cases  the  farm  losses  were 
partially  covered  by  tornado  insurance.  About  20  per  cent  of  the  buildings 
destroyed  in  Pomeroy  were  insured. 

All  in  all,  it  was  a  notable  storm,  and  we  hope  never  to  see  its  like  again 
in  our  fair  State.  The  writer  is  indebted  to  the  postmasters  at  Aurelia,  Sac 
City,  Jolley,  Newell,  Fonda,  Storm  Lake  and  Pomeroy  for  valuable  data 
relating  to  the  storm.  Only  a  portion  of  the  mass  of  notes  in  hand  could  be 
nsed  in  this  report. 

AUGUST. 

The  mean  barometric  pressure  was  30  inches.  Highest  observed.  30.82 
inches  at  Clarinda,  on  the  30th.  Lowest,  S29.66  inches  at  Sioux  City  on 
the  9th. 

The  monthly  mean  temperature  was  69.4^.  which  is  about  1.6^  below 
the  normal.  The  highest  temperature  reported  was  101®,  at  Bonaparte,  on 
the  9th.  The  lowest  was  30®,  at  Elkader,  on  the  30th.  The  frost  line  was 
reached  on  three  mornings,  but  no  material  damage  resulted . 

On  the  whole  the  weather  was  favorable  for  the  crops,  except  a  general 
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deficiency  of  moisture  in  tlie  last  half  of  the  month.    At  the  close  of  the 
month  the  drouth  was  being  seriously  felt  in  nearly  all  sections,  materially 
shortening  the  potato  crop  and  late  planted  corn.    The  average  rainfall  for 
the  State  was  2.8*3  inches,  which  is  about  1.25  below  the  normal  amount. 
The  month  was  generally  exempt  from  destructive  wind  storms. 

EXCESSIVE  RA.IKFALL. 

The  following  heavy  rainfalls  were  reported  during  the  month: 

Clarinda  (Page  county),  from  6:00  P.  M.  of  the  14th  to  8:00  P.  m.  of  the 
15th,  5.60  inches. 

Corning  (Adams  county),  2.75  inches  in  24  hours  on  the  14th  and  15th. 

Murray  (Clarke  county).  8.65  inches  in  24  hours  on  the  14th  and  15th. 

Villisca  (Montgomery  county),  8.87  inches  on  14th  and  15tii. 

At  Sioux  City,  on  28d,  2.08  inches  fell  in  50  minutes,  causing  some  local 
damage. 

'    OBSEBVERS*   NOTES. 

Muscatine— 3.  P.  Walton:  This  has  been  the  dryest  August  for  twenty 
years,  and  the  dryest  on  record  with  but  two  exceptions.  The  rainfall  was 
1.02  inches;  the  highest  temperature  was  95®  and  the  lowest  41  ®  The  mean 
was  69.8°— a  little  cooler  than  the  average.  There  were  but  two  rainy  days, 
and  one  cloudy  day.  Corn,  potatoes  and  pastures  have  been  greatly  dam- 
aged. 

8EPTEMBEB. 

The  mean  atmospheric  pressure  was  29.94  leches.  Highest  observed, 
80.88  inches,  at  Dubuque,  on  the  28th;  lowest,  29.48  inches,  at  Omaha,  Neb., 
on  the  80th. 

September  was  warm  and  dry,  the  severe  damaging  drought  of  the 
summer  extending  till  near  the  close  of  the  month.  The  mean  temperature 
for  the  State,  as  shown  by  the  records  of  seventy-two  stations,  was  64.7°, 
which  is  about  2.7°  above  the  normal.  The  highest  temperature  of  the 
season  was  recorded  at  the  Central  Station  on  the  6th,  and  at  other  stations 
on  the  7th.  The  maximum  temperature,  102°,  occurred  at  Glenwood,  on 
the  8th. 

The  average  precipitation  shown  by  records  of  seventy-seven  stations, 
2.84  inches,  was  about  1.86  inches  below  the  normal  for  September.  The 
bulk  of  this  rainfall  came  on  the  last  three  days  of  the  month.  During  the 
first  half  of  the  month  only  a  trace  of  rain  was  noted  in  any  part  of  the 
State. 

The  distribution  of  rain  was  very  unequal,  the  larger  part  of  the  State 
receiving  one  to  two  inches. 

All  crops  were  ripened  and  placed  beyond  danger  before  the  occurrence 
of  the  first  killing  frost,  on  the  25th. 

OBSERVERS'   NOTES. 

Clinton.— Dh..  Lukb  Roberts:  The  general  meteorological  conditions  of 
September,  1898.  compare  favorably  with  its  predecessors  during  the  last 
fifteen  years.  The  maximum  temperature  was  96  degrees,  which  is  5.1 
degrees  above  a  September  average  for  the  last  twelve  years.  The  mini- 
mum temperature  was  81  degrees,  or  3.1  degrees  below  normal.  The  mean 
temperature  was  68  degrees,  or  1.7  degrees  above  average  for  the  past  fifteen 
Septembers. 
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The  first  eighteen  days  of  the  month  were  destitute  of  rain.  No  rain 
fell  from  the  16th  of  Augast  to  the  18th  of  September.  A  severe  and  dam- 
afi^ng  droaght  resulted,  which  prematurely  ripened  corn,  seriously  damaged 
the  potato  crop  and  rendered  most  pastures  useless  so  that  stock  had  to  be 
fed  from  the  winter's  store.  The  Mississippi  river  came  within  a  few  inches 
of  low  water  mark.  On  the  18th  the  drouth  was  partially  broken  by  a 
modest  shower,  which  was  followed  on  the  20th  by  a  little  more,  and  on  the 
21st  a  copious  rainfall  gladdened  all  nature.  The  precipitation  amounted  to 
1.54  inches— was  warm,  and  accompanied  with  thunder  and  lightning.  The 
22d  and  24th  furnished  a  little  rain,  and  on  the  29th  a  copious  precipitation 
occurred,  the  storm  extending  over  to  the  80th,  with  a  total  fall  of  2.18 
inches  of  water.  The  total  precipitation  for  the  month  was  4.25  inches. 
Although  the  rainfall  all  came  in  the  latter  part  of  the  month  the  amount 
exceeded  a  September  average  by  1.21  inches. 

During  the  fore  part  of  the  month  the  movement  of  the  wind  was  very 
light,  but  at  the  close  of  the  month  had  nearly  made  up  a  September  aver- 
age. Total  movement,  2,060  miles.  Maximum  velocity,  20  miles  an  hour. 
Prevailing  direction,  northeast. 

On  the  morning  of  the  25th  the  first  frost  of  the  season  made  its  appear- 
ance; on  the  26th  a  heavy  or  killing  frost,  the  temperature  of  the  air  going 
one  degree  below  freezing;  on  the  27th  was  another  lighter  frost. 

On  the  evening  of  the  1st  a  brilliant  meteor  was  observed.  On  the 
eTening  of  the  30th  the  temperature  began  to  rise. 

College  Springs, — A.  A.  Berrt:  First  half  of  the  month  very  dry  and 
pastures  suffered.  Fall  wheat  acreage  will  hardly  be  up  to  the  average. 
As  good  a  crop  of  corn  as  Page  county  ever  had. 

Belle  Plaine.—B..  W.  Vandike:  The  drouth  of  this  month  has  been 
nnprecedented.  No  rain  to  wet  the  ground  from  August  15th  to  September 
29th. 

Cedar Rapids.'-R.  D.  Olds:  The  month  has  been  almost  without  rain; 
but  .06  of  an  inch  of  rain  fell  between  August  23d  and  September  29th. 
Pastures  suffered  severely  and  the  ground  was  too  dry  for  plowing. 

Banaparte.'-B,  R.  Vale:  With  only  2.40  inches  of  rain  in  July  and  2.02 
in  August,  and  no  rain  from  August  15th  to  September  20th,  it  was  the  most 
intensely  dry  period  we  ever  had.  The  soil  drank  up  the  rain  (5  inches) 
but  it  did  not  start  the  streams. 

Williams. — Mbbton  L.  Fuller:  The  drought  which  began  August  24th » 
continued,  with  the  exception  of  a  single  fog  or  mist,  for  twenty-five  con- 
secutive days— the  longest  absolute  dry  spell  in  seven  years. 

Biehland. — W.  A.  Shaffer:  Ice  formed  one-fourth  of  an  inch  thick  on 
the  34th.  The  severest  storm  of  the  season  on  the  21st,  accompanied  by  loud 
thunder,  high  wind,  and  hail  three-fourths  of  an  inch  in  diameter. 

OCTOBER. 

The  mean  barometric  pressure  for  the  State  was  29.90  inches.  Highest 
observed,  30.60  inches,  at  Clarinda  and  Des  Moines,  on  the  29th;  lowest, 
29.22  inches,  at  Dubuque,  on  the  6th. 

The  month  of  October  was  warm  and  dry. 

The  mean  temperature  was  52.4®,  which  is  about  3®  above  the  normal  of 
the  State.    There  was  less  than  the  average  amount  of  cloudiness,  the  rec- 
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ords  at  the  CeDtral  Station  showing  354  hoars  of  sanshine,  or  74  per  cent  of 
the  number  of  hours  of  possible  sunshine  during  the  month. 

The  average  amount  of  precipitation  was  1.28  inches,  which  is  less  than 
half  the  normal  amount  for  the  State.  The  distribution  was  quite  unequal, 
the  range  being  from  .02  of  an  inch  at  Algona,  to  4.56  inches  at  Blakeville. 

OBSERVERS*    NOTES. 

AUa.^DAYiD  E.  HA.DDEN:  A  Very  dry  month.  Wells  throughout  the 
country  are  very  low. 

Bonaparte.—  Hon.  B.  R.  Valb:  A  very  seasonable  month;  the  last  half 
has  been  improved  in  cribbing  corn. 

Murray, — A.  W.  Lewis:  On  the  evening  of  the  26th,  at  8:65,  a  very  bright 
meteor  appeared  in  the  northwest,  which  exploded  when  about  40^  above 
earth.  It  was  bright  enough  to  thrpw  a  shadow  against  the  rays  of  a  very 
bright  full  moon.  When  the  explosion  occurred  it  had  the  appearance  of  a 
very  large  rocket. 

Ol%nton,^DR.  Luke  Roberts:  October,  1898,  was  a  fine  month.  In  tem- 
perature was  2.1  <^  above  normal.  The  number  of  clear  days  was  15,  cloudy 
days  only  8,  and  fair  days  18.  The  number  of  storm  days  was  but  4,  and 
these  furnished  only  .68  of  an  inch  of  rainfall,  while  a  normal  rainfall  for 
October  is  2.67  inches.  As  a  rule  October  is  not  a  stormy  month.  The 
greatest  precipitation  for  October  ior  the  last  fifteen  years  was  5.55  inches. 
This  was  in  1881. 

The  maximum  temperature  was  normal,  while  the  minimum  temperature 
was  five  degrees  below  normal.  The  warmest  day  was  2.4^  above  normal 
and  the  coldest  day  4.9^  below  normal.  The  warmest  day  was  the  1st  and 
the  coldest  the  29th.  The  principal  meteorological  conditions  for  October 
may  be  epitomized  as  follows: 

highest  temperature,  82^ ;  lowest  temperature,  18®;  extreme  range,  64® ; 
mean  temperature  of  warmest  day.  70.5®;  mean  temperature  of  the  coldest 
day,  27.2®;  mean  temperature,  51.2®;  number  of  stormy  days,  4;  total  pre^ 
cipitation,  .68  inches;  number  of  clear  days.  15;  number  of  cloudy  days,  S; 
per  cent  of  cloudiness,  82. 

NOVEMBER. 

Barometer.  Mean  pressure  for  the  month,  80.08  inches;  highest  ob- 
served, 80  55  inches  at  Clarinda,  on  the  80th:  lowest  observed,  29.88  inches 
at  Cedar  Rapids,  on  the  21st.    Range  for  the  State,  1.17  inches. 

The  mean  temperature  of  the  month.  84®,  was  about  the  normal  for  the 
State.  The  first  half  of  the  month  was  above,  and  the  last  half  below  the 
normal. 

The  average  precipitation,  as  shown  by  records  of  seventy-three  stations, 
was  1.17  inches,  which  is  about  .50  of  an  inch  below  the  normal  amount. 
The  first  and  second  decades  were  unseasonably  dry.  the  bulk  of  the  precip- 
itation falling  in  the  last  decade.  The  first  general  snow  storm  occurred  on 
the  80th.  The  ground  was  unusually  dry  at  the  close  of  the  month,  and  the 
water  supply  was  very  scant  in  the  larger  part  of  the  State. 

OBSERVER'S  NOTES. 

BelU  Plaine.—R.  W.  Yandike:  Owing  to  the  prolonged  drought  water 
will  be  scarce  for  stock  outside  of  the  artesian  belt. 

College  Springs.^A.  A.  Berry:    A  splendid  month  for  gathering  corn. 
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A  good  turn-out,  and  plenty  of  rou^h  feed.  Month  closed  stormy  and 
"Wintry. 

ClinUm. — Dr.  Luke  Roberts:  November  was  a  fine  month.  The  mean 
temperature  was  6.4^  above  normal;  minimum,  8.8®  below;  mean,  1.2® 
below  normal. 

The  warmest  day  was  the  1st,  the  mean  temperature  being  61®;  coldest 
day  the  29th.  the  mean  temperature  being  27.2®.  There  were  8  stormy 
days,  8  cloudy  and  15  clear.  Per  cent  of  cloudiness,  82.  Prevailing  direc- 
tion of  wind,  west;  maximum  velocity,  26  miles  an  hour;  total  movement, 
4,260  miles—- 22  below  normal. 

DECEMBER. 

Barometer.  Mean  pressure  for  the  month,  80.14  inches;  highest 
observed,  80.88  inches,  at  Dubuque,  on  the  18th;  lowest  observed,  29.58 
inches,  at  Des  Moines,  on  the  15th.    Range  for  the  month,  1.85  inches. 

The  daily  mean  temperature  for  December  was  22®,  which  was  about 
1.5®  below  the  normal  for  the  State.  The  first  half  of  the  month  was  unus- 
ually cold,  and  the  last  half  warmer  than  the  average  for  December  weather. 

At  the  central  station  precipitation  fell  on  22  days  of  the  month.  The  aver- 
a£fe  amount  for  the  State,  1.81  inches,  was  about  0  84  inches  below  the  normal. 
During  a  considerable  portion  of  the  month  the  larger  part  of  the  State  was 
covered  with  snow  of  sujSicient  depth  to  make  good  sleighing.  At  the  close 
of  the  month  the  ground  was  generally  bare. 

OBSERVERS'    NOTES. 

Cedar  Rapids, ^H.  D.  Olds:  Snow  all  gone  on  open  ground  and  but 
little  remaining  in  the  timber.  The  mean  temperature  for  the  month  of 
December  since  1884  is  26.6®.  The  warmest  that  of  1889,  being  88.4®.  The 
coldest,  1886,  with  a  mean  of  16.5®.    Precipitation  about  normal. 

GoUege  Springs. — A.  A.  Berry.  Last  half  of  month  very  mild.  Ground 
very  dry.  Fall  wheat  doing  well.  Not  much  frost  in  the  ground.  Not 
much  hay  fed  yet.    A  light  thunder-storm  on  the  24th. 

Hopeville. — ^Milton  T.  Ashley:  Bright  rainbow  on  the  24th,  remarlsable 
for  duration;  was  generally  noticed  and  spoken  of  by  many.  Mean  temper- 
ature for  that  day,  58.5®.    Very  little  frost  in  the  ground. 

Williams  ^M,EKTOiif  L.  Fuller:  Rain  from  a  cloudless  sky.  A  light 
shower  accompanied  a  change  of  wind  from  southwest  to  northwest  at  9:00 
p.  M.  of  the  4th.  The  raindrops  varied  much  in  size,  many  being  quite 
large.  No  clouds  were  visible  to  the  windward  of  station  nor  in  the  central 
sky — only  a  thin  veil  of  haze,  through  which  the  stars  were  plainly  visible. 
Similar  conditions,  though  less  marked,  prevailed  at  the  commencement  of 
the  storm  on  the  8th.    Ground  has  been  bare  since  the  22nd. 

ClinUm.—DR.  Ldke  Roberts:  There  were  no  marked  conditions  to  bring 
December  into  more  prominent  notice  than  December  generally  furnishes. 
The  first  decade  was  cold,  but  the  balance  of  the  month  was  moderate. 
Physical  comforts  prevailed  during  this  period,  which,  with  the  hard  times 
and  high  price  of  fuel,  was  a  great  boon  to  the  poor  people. 
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METEOROLOGICAL  SUMMARY  FOR  1893. 


BY  LUKE   BOBERTS,   M.  D.,  CLINTON,   IOWA. 

Compared  with  the  fourteen  preceding  years,  the  year  1898  shows  a  mean 
daily  temperature  of  2®  below  normal.  Of  the  fifteen  years  five  have  given 
a  mean  temperature  below  that  of  1898.  viz:— 1888, 1884,  1885, 1886,  1888;  the 
year  1881  was  the  same  as  1898,  and  the  rest  of  the  fifteen  years  the  yearly 
means  were  above.  The  lowest  yearly  mean  in  the  fifteen  years  was  in  1885, 
when  it  was  only  48  9*=^ .  The  highest  yearly  mean  for  the  period  mentioned 
was  48.6®,  in  1890;  so  that  the  extreme  range  was  4.7®.  for  the  fifteen  years. 

The  most  influential  elements  of  the  weather,  both  on  man  and  vegeta- 
tion are  the  temperature,  cloudiness,  rainfall  and  wind.  During  the  last 
twelve  months  these  elements  have  gone  to  some  extremes,  but  as  a  whole, 
we  find  at  the  close  of  the  year  that  a  happy  medium  has  been  the  normal 
condition.  As  a  result  the  year  has  been  satisfactorily  prolific  in  food  pro- 
ducts, and  the  general  health  of  the  inhabitants  of  Iowa.  This  was  mani- 
fest by  the  unusual  interest  taken  in  the  observance  of  Thanksgiving,  with 
the  many  kind  and  practical  remembrances  of  the  needy. 

CONSPECTUS. 

Highest  temperature,  96®,  August  10th. 

Lowest  temperature,  20®  below  zero,  January  17th. 

Extreme  range  of  temperature,  118®. 

Mean  daily  temperature,  46.2® . 

Mean  daily  range  of  temperature,  24.6®. 

Greatest  mean  monthly  range,  88.1®,  November. 

Least  mean  monthly  range,  19.9®,  March. 

Greatest  daily  range,  44®,  April  2d,  September  17th. 

Least  daily  range,  5®,  March  22d,  November  27th. 

Warmest  month,  July— mean  temperature,  76®,. 

Coldest  month,  January — mean  temperature,  8.1®. 

Warmest  day,  July  7th— 84.2®. 

Coldest  day,  February  7th— 10®  below  zero. 

Total  number  of  days  with  maximum  temperature  90®  or  above,  25—2  in 
June,  16  in  July  and  7  in  August. 

Total  number  of  days  with  maximum  temperature  below  82®,  62 — 28  in 
June,  15  in  February,  5  in  March.  4  in  November  and  10  in  December. 

Total  number  of  days  with  the  minimum  temperature  81®,  149—81  in 
January,  28  in  February,  28  in  March,  8  in  April,  1  in  May,  1  in  September. 
7  in  October,  28  in  November,  27  in  December. 

Total  number  of  days  with  the  mean  temperature  below  82®,  108—81  in 
January,  27  in  February,  14  in  March,  2  in  October,  11  in  November,  28  in 
December. 
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THR  SKY. 

Mean  daily  clondiness,  42  per  cent  of  surface  of  sky. 

Month  with  f<reatest  per  cent  of  cloudiness,  March~69. 

Month  with  least  per  cent  of  cloudiness,  August— 20. 

Total  number  of  clear  days,  188. 

Total  number  of  cloudy  days,  84. 

Month  with  fipreatest  number  of  clear  days,  July — 18. 

Months  with  least  number  of  clear  days,  January  and  December— 6  each. 

Month  with  greatest  number  of  cloudy  days,  April~16. 

Months  with  least  number  of  cloudy  days,  July  and  August— 1  day  each. 

PRECIPrrATION. 

Total  depth  of  snow  fall,  48  inches. 

(xreatest  fall  of  snow  at  any  one  storm,  5  inches— January  11th  and  Feb- 
ruary 5th. 

Total  precipitation,  rain  (and  snow  melted)  80.89  inches. 
Greatest  rainfall  at  any  one  storm,  2.08  inches— April  II th. 
Month  with  greatest  precipitation,  April— 5.48  inches. 
Month  with  least  precipitation,  October — .68  inches. 
Month  with  greatest  number  of  stormy  days,  April — 18. 
Month  with  least  number  of  stormy  days,  August— 2. 
Total  number  of  stormy  days,  98. 

THE   WIND. 

Total  movement  of  wind,  51,600  miles. 

Maximum  velocity  per  hour,  40  miles— December  18. 

Greatest  monthly  movement,  6,760  miles— April. 

Least  monthly  movement,  2,080  miles— August. 

Prevailing  direction,  west. 

Observations  taken  at  7  ▲.  m.,  noon,  2  p.  H.,  and  9  p.  H.,  show  the  move- 
ment of  the  wind  to  have  been  from  the  north,  76  times;  from  the  northeast, 
181  times;  from  the  east,  105  times;  from  the  southeast,  115  times;  from  the 
south,  119  times;  from  the  southwest,  151  times;  from  the  west,  214  times; 
and  from  the  northwest,  177  times. 

Maximum  velocity  for  January,  27  miles  an  hour;  for  February,  26  miles; 
for  March,  26  miles;  for  April,  82  miles;  for  May,  28  miles;  for  June,  82 
miles;  for  July,  86  miles;  for  August,  20  miles;  for  September,  20  miles;  for 
October,  26  miles;  for  November,  26  miles;  for  December,  40  miles. 

SKOW  AND  FBOST. 

The  last  spring  snow  fell  on  the  21st  of  April— only  i  inch.  The  first 
snow  in  autumn  fell  on  the  21st  of  November— 2  inches.  Last  killing  frost 
in  the  spring,  April  17th.  Last  frost  May  8d  and  4th.  First  killing  frost  in 
autumn,  September  26th;  a  light  frost  on  the  25th.  Number  of  consecutive 
days  without  killing  frost,  162;  the  same  as  in  1892.  The  temperature  of  the 
air  was  at  the  freezing  point  or  below  for  the  last  time  in  the  spring  on  the 
6th  of  May.  The  first  in  autumn,  September  27th.  The  last  day  when  the 
mean  daily  temperature  of  the  air  was  below  82®  was  March  26th.  The 
first  in  autumn,  October  28th. 
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ELECTRO    METEORS. 

Namber  of  auroras  observed— 6.  Number  of  days  with  thunder  and 
lightning — 17.  It  is  notable  that  there  was  a  minimum  amount  of  thunder 
and  lightning  during  the  year,  and  none  seriously  damaging.  An  unusual 
limited  number  of  solar  and  lunar  halos  observed/ as  also  meteors.  Follow- 
ing is  a  table  showing  the  yearly  mean  temperature,  rainfall  and  movement 
of  the  wind  for  the  years  named: 
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JUNE  CROP  REPORT. 


▲GRBAaS    AND    AYERAOB    CONDITION  OF    CROPS,    CONDITION    OF    LIVE 

STOCK.  ETC. 

The  crop  season  of  1898  opened  under  favorable  conditions  for  plowing 
and  seeding,  and  during  the  first  half  of  April  an  unusual  amount  of  farm 
work  was  done,  with  the  soil  in  excellent  tilth.  The  last  half  of  April 
and  first  half  of  May  was  unusually  cool  and  wet,  retarding  all  farm  opera- 
tions in  the  larger  part  of  the  State.  Since  about  the  middle  of  May  the 
season  has  been  fairly  good,  and  the  time  has  been  well  improved.  The 
June  reports  of  the  correspondents  of  this  Bureau,  relative  to  the  acreage 
and  condition  of  crops,  live  stock,  etc.,  give  the  following  results: 

WiNTER  Wheat.  This  crop  is  now  raised  in  small  areas  in  forty-four 
counties.  The  reports  show  an  increase  of  2i  per  cent  in  the  acreage,  as 
compared  with  last  year.    The  condition  of  the  crop  is  rated  at  87  per  cent. 

Spring  Wheat.  There  is  an  average  reduction  of  6  per  cent  in  the  acre- 
age of  spring  wheat,  compared  with  1892.  Its  condition  is  placed  at  96  per 
cent.  On  the  basis  of  the  estimated  acreage  of  last  year,  the  total  yield  of 
spring  and  winter  wheat  in  Iowa  will  not  exceed  7,000,000  bushels. 

Corn.  The  reports  of  correspondents  show  an  increase  in  the  acreage 
planted  in  corn  in  every  county  except  two.  The  average  increase  for  the 
State  is  10  per  cent,  compared  with  last  year.  The  total  acreage  is  not  yet 
officially  estimated  from  the  returns  of  township  assessors,  but  it  will 
probably  not  exceed  6,500,000  acres.  The  condition  of  the  crop  is  98  per 
cent,  the  stand  and  color  being  generally  very  good. 
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Oats.  Seventy-eight  counties  report  an  increase  in  the  acreage  of  oats, 
and  twenty-one  report  a  decrease,  compared  with  last  year.  The  average 
for  the  State  gives  an  increase  of  5  per  cent  in  the  area  sown,  and  the  aver- 
age condition  is  96  per  cent. 

Rye.    Decrease  in  acreage,  7  per  cent;  condition,  93  per  cent. 

Barley.  Increase,  1  per  cent;  condition,  95  per  cent.  This  cereal  is 
raised  in  abont  three-fourths  of  the  counties  of  the  State,  and  the  total  acre- 
age is  small. 

Flax.  There  appears  to  be  an  average  decrease  of  12  per  cent  in  the 
area  of  this  crop,  compared  with  1892.    The  condition  is  94  per  cent. 

Timothy.  An  increase  of  H  per  cent  is  reported  in  acreage;  condition, 
98  per  cent. 

Clover.  The  reports  show  a  decrease  of  i  per  cent  in  the  area  sown  in 
clover  this  season.  The  condition  is.  95  per  cent.  Clover  meadows  were 
generally  killed  out  or  injured  by  the  severe  winter,  which  will  materially 
reduce  the  crop  of  clover  seed  this  year. 

Millet.  A  decrease  of  2  per  cent  in  the  acreage  of  this  crop  is  reported. 
Condition,  96  per  cent. 

Broom  Corn.  This  crop  is  raised  in  small  quantities  in  about  ojcie-fourth 
of  the  State.  Reports  show  a  decrease  of  5  per  cent  in  the  acreage  planted. 
Condition,  91  per  cent. 

Sorghum.    Decrease,  8  per  cent;  condition,  98  per  cent. 

Irish  Potatoes.  Increased  acreage  5i  per  cent,  compared  with  last 
year.    Condition  of  crop,  101  per  cent. 

Sweet  Potatoes.    Acreage  same  as  last  year;  condition,  95  per  cent. 

Pastures.  99  per  cent,  and  meadows,  98  per  cent.  The  hay  crop  will 
be  heavy. 

Spring  Pig  Crop.  Reports  from  nearly  every  county  show  a  heavy  loss 
of  spring  pigs  from  effects  of  cool  weather  and  other  causes.  The  average 
is  72  per  cent,  or  a  loss  of  28  per  cent  of  the  crop. 

LrvE  Stock  Condition.  Cattle,  97;  sheep,  97;  hogs,  95;  horses,  100; 
foals,  88. 

Condition  of  soil  compared  with  1892,  129  per  cent. 

The  latest  frost  redorted  was  June  1,  but  it  was  not  damaging. 

The  majority  of  conespondents  report  the  season  from  8  to  10  days  early 
compared  with  last  year. 

JULY  CROP  report. 

June,  1898,  is  entitled  to  rank  as  an  ideal  crop  month,  the  weather  con- 
ditions being  well  nigh  perfect  for  the  cultivation  and  rapid  gi^owth  of  all 
crops.  The  average  temperature  was  slightly  above  the  normal,  and  there 
was  an  abundance  of  sunshine  and  rainfall.  There  was  a  marked  improve- 
ment in  the  condition  of  corn,  hay,  oats  and  most  other  staples. 

The  following  averages  are  obtained  from  correspondents*  reports: 

Winter  wheat,  91;  spring  wheat,  98;  corn,  108;  oats,  95;  rye,  98;  barley, 
95;  flax,  95;  timothy,  95;  clover,  92;  millet,  96;  broom  corn,  97;  sorghum, 
95;  Irish  potatoes,  108;  sweet  potatoes,  96;  pastures,  101;  hay  crop,  97* 
apples,  60;  pears,  56;  plums,  67;  peaches,  74;  grapes,  95;  blackberries,  86- 
raspberries,  90;  strawberries,  87. 

A  large  number  of  correspondents  state  that  their  estimates  of  the  condi- 
tion of  c«rn  were  by  comparison  with  the  crop  of  1892,  which  fell  consider - 
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ably  below  the  average.  This  accounts  for  the  high  rating  of  that  crop. 
The  present  condition  of  corn  throughout  the  State,  compared  with  the  nor- 
mal, is  undoubtedly  about  99  per  cent.  The  outlook  for  corn  is  certainly 
flattering,  and  if  there  are  no  serious  drawbacks  it  is  likely  to  reach  100  per 
cent,  or  a  full  average  crop. 

AUGUST  CROP  REPORT. 

During  the  mouth  of  July  there  was  a  rapid  advancement  in  the  condi- 
tion of  corn,  and  on  the  first  of  August  the  reports  of  the  crop  correspond- 
ents of  this  Bureau  show  an  overage  condition  of  101  per  cent,  making 
comparison  with  the  normal  or  average  of  the  crop.  Since  August  first  the 
severe  droughty  weather  somewhat  lowered  its  prospects,  but  is  hoped  that 
recent  showers  will  give  promise  of  a  full  average  yield  of  corn. 

Winter  wheat  has  been  harvested  and  mainly  threshed.  Its  condition 
was  rated  at  87  per  cent,  making  it  about  up  to  last  year,  when  the  average 
per  acre  was  fourteen  bushels  The  State  has  about  235,000  acres  of  winter 
wheat,  giving  a  total  of  3,290,000  bushels.  There  was  an  increase  of  about 
43,000  acres  this  year  as  compared  with  1892. 

Spring  wheat  is  rated  at  76  per  cent,  and  thrpshing  returns  show  that 
this  grain  was  badly  shrunken  by  frost  and  blis^ht.  The  estimated  acreage 
of  spring  wheat  this  year  is  621,305  acres.  The  average  yield  cannot  exceed 
eleven  bushels  per  acre,  much  of  that  of  light  weight.  This  would  give  a 
total  of  6,834,355  bushels.  This  added  to  winter  wheat  would  make  our 
total  wheat  product  10,124,355.  Later  returns  from  threshers  may  some- 
what change  these  figures. 

Oats  have  made  a  bad  showing  from  a  fairly  promising  start.  The  aver- 
age condition  in  the  State  is  67  per  cent.  In  many  sections  the  output  falls 
below  half  a  crop.  In  others  it  comes  well  up  to  an  average.  It  is  doubtful 
if  it  finally  turns  out  to  be  two-thirds  of  an  average  in  the  State.  The  area 
sown  this  year  was  probably  near  4,000,000  acres.  The  average  per  acre  is 
not  likely  to  exceed  twenty  bushels.  This  estimate  may  be  changed  by  later 
returns,  but  not  materially. 

Other  crops  are  rated  as  follows:  Broom  corn,  92  per  cent;  sorghum,  89; 
rye,  84;  barley,  90;  flax,  92;  buckwheat,  90;  potatoes,  80;  sweet  potatoes, 
88;  millet,  90;  apples,  46;  grapes,  96,  and  pastures,  86. 
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BIENNIAL  CENSUS  OF  CROPS  AND  LIVE  STOCK,  MADE  BY  TOWNSHIP  ASSESSORS. 
From  Monthly  Review,  September,  1893. 

The  law  of  the  Twenty-fourth  General  Assembly,  requiring  assessors  to 
make  biennial  returns  of  the  acreage  and  yield  of  staple  crops,  and  the 
number  of  live  stock,  etc.,  has  produced  quite  satisfactory  results,  consider- 
ing the  fact  that  this  system  of  gathering  agricultural  statistics  is  new  ia 
Iowa. 

The  returns  of  the  assessors,  for  the  current  year,  showing  the  acreage 
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and  yield  of  crops  in  1892,  and  the  number  of  live  stock  owned  by  the 
farmers  of  Iowa,  in  January.  1893.  have  been  carefully  tabulated  and  the 
footinfi^  give  us  the  basis  of  an  approximately  correct  estimate  of  the  farm 
products  of  the  present  year.  We  t^ive  herewith  some  of  the  fif^ures  relat- 
ing to  the  more  important  products  of  the  State. 

Land  in  Farms.  The  returns  show  the  number  of  acres  of  land  in  farms 
to  be  as  follows:  Improved,  25,024,117;  unimproved,  5,186,377;  total, 
30.210,494  acres.  These  figures  are  evidently  correct  as  to- the  acreage  of 
farms  in  this  State.  The  State  census  in  1885  gave  the  following  figures: 
Improved  land,  20,189,894  acres;  unimproved  land,  8,058,858  acres.  The 
acreage  of  land  in  pastures  in  1885  was  5,265,858  acres;  acreage  in  1898, 
7,812,898.    These  figures  include  only  improved  or  fenced  pastures. 

Wheat.  The  acreage  of  winter  wheat  sown  in  the  fall  of  1892  (harvested 
in  '93),  amounted  to  233,553  acres.  Spring  wheat  harvested  in  1892,  660,240 
acres.  There  was  a  decrease  of  6  per  cent  in  the  acreage  of  spring  wheat 
this  year,  compared  with  1802.  The  estimated  acreage  of  wheat  (winter 
and  spring)  harvested  this  year  is,  therefore,  854,189  acres.  The  census  of 
1885  returned  the  acreage  of  spring  wheat  (in  1884)  at  1,294,722  acres; 
wiuter  wheat,  56,824  acres,  a  total  of  1,251,546  acres.  This  shows  a  notable 
decline  in  the  acreage  of  spring  wheat,  and  a  moderate  increase  in  the 
winter. 

Corn.  Making  due  allowance  for  a  number  of  towns  from  which 
returns  were  not  completed,  the  land  in  corn  in  1892  was  5,469,946  acres. 
According  to  the  estimates  of  the  correspondents  of  this  Bureau,  there  was 
an  average  increase  this  year  of  10  per  cent,  compared  with  the  crop  of  1892. 
The  area  planted  this  year  was,  therefore,  6,016,940  acres.  That  is  believed 
to  be  approximately  correct.  It  certainly  is  not  an  underestimate.  In  1884 
Iowa's  corn  acreage  was  6,558,724  acres. 

Oats.  The  area  in  oats  in  1892  was  8,997,737  acres.  An  estimated 
increase  of  5  per  cent,  compared  with  last  year,  would  make  this  season's 
acreage  4,197,623.    The  acreage  in  1884  was  8.054,127. 

Barley.  Acreage  of  barley  last  year,  501,081.  The  estimate  for  this 
year  is  506,091  acres. 

Rye.    Acreage  last  year,  117,771.    This  season's  acreage,  109,528. 

Buckwheat.  Last  year's  acreage,  31,042  acres.  No  change  in  estimate 
this  year. 

Flax.    Last  year's  acreage,  282,700.    Estimated  acreage  this  year,  248,776. 

Timothy  Seed.  Acreage  last  year,  164,104,  with  an  average  yield  of  4t 
bushels  per  acre.    No  change  in  estimate  for  the  present  season. 

Glover  Seed.    Acreage,  54,538;  yield  If  bushels  per  acre. 

Irish  Potatoes.  Numberof  acres  reported  last  year,  109,788.  Estimate 
this  year,  104,261  acres.  This  does  not  include  the  small  patches  raised  in 
gardens,  which  would  make  a  considerable  showing  in  the  aggregate  yield. 

Timothy.  The  timothy  cut  in  1892  was  2,453,015  acres.  Acreage  about 
the  same  this  year. 

Clover.  The  clover  cut  last  year  was  268,373  acres;  average  yield  If  tons 
per  acre. 

Prairie  Uay.    Cut  last  year,  1,999,403  acres;  average  li  tons  per  acre. 

Miscellaneous.  Millet,  176,800  acres.  Hungarian  grass,  9.971  acres. 
Artificial  groves,  178,947  acres.  Orchards,  111,488  acres.  Vineyards  3,691 
acres. 
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Horses.  Num'ber  of  horses  JaDuary—Common  or  grade,  1,281,544; 
thoroughbreds,  6,269;  total,  1,286,818.    Number  of  mules,  82,015. 

Cattle.  Common  or  grade,  8,899,810;  thoroughbreds,  21,578;  total, 
8,421.888. 

Swine.    Number  in  January,  8,448,118. 

Sheep.    Common  or  grade,  561,866;?  thoroughbreds,  7,065;  total,  568,421. 

Stands  of  Bees.  Native,  126.408;  Italian,  87,664;  total,  164,067.  Pounds 
of  honey  produced  last  year,  2,142,556. 


DECEMBER  CROP  REPORT. 


ROUND-UP  REPORT   OF  THE   SEASON.    SHOWING   AVERAGE    YIELD   PER   ACRE 

AND  MARKET  PRICES. 

The  round-up  of  the  season  shows,  that,  while  the  total  products  of  the 
soil  in  Iowa  fall  somewhat  below  an  average,  yet  the  farmers  of  this  State 
have  abundant  cause  for  devout  thanksgiving.  Considering  the  unfavorable 
beginning  of  the  planting  season  and  the  severe  drought  of  the  summer 
and  autumn,  the  total  output  of  the  harvest  is  gratifyingly  large,  giving  a 
most  striking  illustration  of  the  productiveness  of  this  region. 

CoRNr  The  average  yield  of  this  leading  crop  of  the  State  is  shown  by 
the  reports  of  over  seven  hundred  correspondents  to  be  thirty-five  and 
seven-tenths  (35.7)  bushels  per  acre  above  the  average  of  the  past  fifteen 
years.  The  number  of  acres  planted  this  year  in  Iowa,  as  shown  by  the 
reports  of  assessors  and  correspondents,  was  6,016,040;  indicating  a  total 
yield  of  214,804, 758  bushels,  which  is  over  40,000,000  in  excess  of  last  year's 
product.    The  average  market  price  December  1st  was  25  cents  a  bushel. 

Winter  Wheat.  The  area  of  winter  wheat  harvested  this  year  was 
288,558  acres.  The  average  yield  was  15.4  bushels  per  acre,  giving  a  total 
product  of  8,690,187  bushels. 

Spring  Wheat.  Average,  12.4  bushels  per  acre;  acres  harvested,  620,- 
626;  product,  7,695,762  bushels.  Total  winter  and  spring  wheat  yield, 
11,885,899  bushels.    Average  price,  49  cents. 

Oats.  Acreage  harvested,  4,197,628;  average  yield,  28  bushels  per  acre; 
total  product,  100.742,852  bushels.    Average  price,  22  cents. 

Rye.  Average  yield  per  acre,  16.8  bushels;  area  harvested,  109,528;  total 
product,  1,785,202  bushels.    Average  price,  85  cents. 

Barley.  Average  yield  per  acre,  22.8  bushels;  number  of  acres,  506,091; 
total  product,  11,487,666  bushels.    Average  price,  83  cents. 

Flax.  Average  yield  per  acre,  9.1  bushels;  number  of  acres,  248,776; 
total  product,  2,268,861  bushels.    Average  price,  86  cents. 

Buckwheat.  Average  yield  per  acre,  18.8  bushels;-  acres  harvested, 
81,042;  total  yield,  428,879  bushels.*   Average  price,  68  cents. 

Irish  Potatoes.    Average  yield'  per  acre,  59.2  bushels;  acres  planted,  , 
104,261;  total  product,  6,172,257  bushels.    Average  price,  66  cents. 

Sweet  Potatoes.  Average  yield  per  acre,  64.8  bushels;  total  yield 
(estimated),  180,440  bushels.    Average  price;  $1.40. 
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Timothy  Seed.  Average  yield  per  acre,  4  bushels;  acreage,  164,104; 
total  product,  656,416  bushels.    Average  price,  $1.4Q. 

Clover  Seed.  Average  yield,  2  bushels  per.  acre;  total  area,  54,538; 
product,  109,076  bushels.    Average  price,  $5.48. 

Millet  Seed.    Average  per  acre,  19.8  bushels;  acreage,  unknown. 

Sorghum.  Average  yield,  85.6  gallons  per  acre;  area  planted,  about 
6,517;  yield,  557,855  gallons.    Average  price,  46  cents. 

Broom  Corn.    Number  tons  raised,  1,785;  average  price,  $63.65. 

Hay.  Average  yield,  1.7  per  acre;  acreage,  exclusive  of  prairie  hay, 
2,687,858  acres;  total  product,  4,569,841  tons.    Average  price,  $5.22  per  ton. 

Prairie  Hay.  Estimated  average  yield  per  acre,  1.4  tons;  acres  cut, 
2,009,403;  total  product,  2,813,164  tons.    Average  price,  $8.00  per  ton. 

Old  Corn  and  Oats.  The  average  amount  of  old  corn  (crop  of  1892)  in 
farmers'  hands  is  4  per  cent— approximately,  6,000,000  bushels.  The  average 
amount  of  last  year's  oats  on  hand  is  also  about  4  per  cent. 

Wool.    The  average  price  of  wool  is  14  cents  per  pound. 

Milch  Cows—The  average  price  of  milch  cows  is  $24.30  per  head. 
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2,203,861 

428,370 
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1,845,068 

3,617,008 
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260,878 

3,063,885 

254,016 

918,072 

407.736 

256,613 

23,8.50,050 

8,439,402 

110,432 

*35,000,000 


8 161,207,464 


•Estimated  value. 

In  the  above  summary  no  account  is  made  of  the  products  of  the  orchards, 
vineyards  and  gardens,  which  amount  to  a  considerable  sum.  The  total 
yield  of  farm  crops  exceeds  that  of  last  year,  but  the  average  market  prices 
on  December  1st  were  materially  lower  than  on  the  corresponding  date  in 
1892.  The  actual  value  of  the  soil  products  of  the  State  is  by  no  means  to 
be  estimated  at  the  current  market  prices  December  1st,  which  on  that  date 
are  usually  lower  than  at  other  seasons  of  the  year.  And  there  is  generally 
a  large  increase  in  value  in  using  these  products  as  raw  material  in  the  man- 
ufacture of  pork,  beef,  butter,  poultry,  sheep,  horses,  etc.  It  would  be 
safe  to  estimate  the  total  value  of  all  soil  products  of  this  State  for  the 
year  1898,  in  round  numbers,  at  $200,000,000. 
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WEATHER  CROP  BULLETINS. 


SUMMARIES  OP  WEEKLY    BULLETINS    ISSUED  DURING    THE    SEASON  OP  1893. 
ILLUSTRATING  THE  MUTATIONS  AND  VICISSITUDES  OF  AGRICULTURE. 


Bulletin  No.l.    April  11. 

After  a  winter  of  unusual  severity  the  crop  season  of  1893  opens  under 
very  favorable  conditions.  In  nearly  all  portions  of  the  State  the  snow 
afforded  ample  protection  to  the  soil  against  the  extreme  cold,  and  the  frost 
was  well  out  of  the  ground  by  the  first  of  the  month.  Farming  operations 
were  begun  a  week  or  more  earlier  than  in  the  average  of  recent  years,  and 
the  greater  portion  of  the  seeding  is  already  completed,  with  an  increased 
acreage  of  small  grain,  except  spring  wheat. 

The  soil  never  was  in  better  condition  for  the  reception  of  seed.  While 
it  is  generally  dry,  no  damage  has  resulted  as  yet,  and  with  favorable  con- 
ditions of  heat  and  moisture  in  the  future  the  crop  outlook  is  flattering. 

An  increased  area  of  winter  wheat  was  planted  last  fall,  chough  the 
acreage  is  as  yet  relatively  light.  The  autumn  drought  checked  its  germin- 
ation to  some  extent  and  the  plant  was  not  in  favorable  condition  to  with- 
stand the  winter;  its  percentage  of  condition  is  therefore  quite  low  especi- 
ally in  some  of  the  southern  counties  where  the  snowfall  was  light.  In 
some  localities  reports  show  that  it  is  in  healthy  condition;  in  others  it  is 
very  poor. 

Very  rapid  progress  is  being  made  in  the  preparation  of  corn  ground, 
and  if  the  favorable  weather  continues  planting  will  begin  about  the  middle 
of  the  month. 

The  daily  temperature  of  the  past  week  averaged  about  ten  degrees 
above  the  normal,  and  the  rainfall  was  generally  deficient. 

Bulletin  No.  2.'   April  18. 

Generally  low  temperature  with  high  winds  prevailed  during  the  larger 
part  of  the  past  week,  checking  the  growth  of  vegetation  and  retarding 
farming  operations.  The  daily  average  temperature  was  about  7®  below 
the  seasonable  normal  and  ice  formed  on  four  days  during  the  week.  The 
amount  of  sunshine  was  somewhat  below  the  average.  The  rainfall  was 
ample  and  well  distributed  except  in  portions  of  the  southwestern  district, 
and  in  that  section  winter  wheat  has  been  considerably  damaged  by  the 
freezing  weather,  high  winds  and  drouth.  Fruit  is  not  far  enough  advanced 
to  be  extensively  injured. 

The  sowing  of  small  grain  is  practically  completed,  and  preparations  for 
corn  planting  are  in  full  progress.  In  the  southeastern  district  a  start  has 
already  been  made  in  planting.  The  soil  is  in  excellent  tilth  in  all  portions 
of  the  State,  and  the  season  is  earlier  than  usual . 
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Considerable  damage  is  reported  from  tbe  severe  local  windstorms  of 
the  11th  inst.,  but  this  State  did  not  suffer  the  most  destructive  effects  of 
that  extensive  cyclonic  disturbance. 

Bulletin  No.  3.    April  25. 

Very  unseasonable  weather  prevailed  the  larsrer  part  of  the  past  week, 
and  no  progress  has  been  made  in  farm  work  or  in  the  growth  of  vegetation. 
The  mean  daily  temperature  averaged  over  9®  below  the  seasonable  nor- 
mal. 

The  amount  of  precipitation  was  generally  excessive,  except  in  a  few  of 
tbe  southwestern  counties. 

The  storm  which  began  on  the  19th  in  the  form  of  rain,  terminated  in  a 
wintry  blizzard  with  heavy  snowfall,  which  in  some  localities  drifted  so 
badly  that  trains  were  delayed.  This  was  followed  by  freezing  temperature 
in  all  portions  of  the  State,  with  a  minimum  at  the  Central  Station  of  22®. 

The  extent  of  damage  resulting  from  this  abnormal  weather  can  not  as 
yet  be  determined,  but  it  is  not  believed  to  be  very  serious.  In  the  southern 
districts  some  of  the  earlier  varieties  of  fruits  are  probably  injured  to  some 
extent  but  in  the  larger  part  of  the  State  the  buds  are  not  sufficiently 
advanced  to  be  injured  by  the  frosts. 

There  are  a  few  reports  of  injury  to  oats,  but  it  is  not  believed  to  be  exten- 
sive. On  the  whole  the  outlook  is  not  at  all  discouraging;  the  season  is  still 
early,  and  good  progress  has  been  made  in  seeding  and  preparations  for 
planting. 

Bulletin  No.  4.    May  2. 

• 

The  past  seven  days  were  cold,  stormy  and  generally  sunless^  making 
the  third  consecutive  week  of  unfavorable  weather  during  the  tirst  month 
of  the  crop  season.  The  daily  temperature  of  the  week  was  about  8®  below 
the  seasonal  normal.  The  precipitation  was  above  the  average  in  all  parts 
of  the  State,  and  greatly  in  excess  in  the  Northwest  district.  In  all  the 
northern  districts  there  was  a  snowfall  of  from  three  to  twelve  inches  in 
depth;  and  drifts  are  reported  in  some  sections,  remnants  of  the  blizzard 
of  April  20th. 

Reviewing  the  month  of  April  it  may  be  stated  that  the  first  decade  was 
exceptionally  warm  and  favorable  to  seeding  and  preparation  for  planting; 
and  notably  good  progress  was  made  in  farm  work.  The  balance  of  the 
month  was  extremely  cold,  stormy  and  cloudy,  retarding  all  field  work  and 
checking  the  growth  of  vegetation.  The  daily  mean  temperature  was  about 
four  degrees  below  the  normal,  and  precipitation  from  2.50  to  4.00  inches  in 
excess  of  the  April  average. 

The  season  is  somewhat  later  than  an  average;  but  the  conditions  are 
more  favorable  than  they  were  on  May  1,  1892. 

Grass  and  winter  grain  have  been  benefited  by  the  wet  weather;  but 
there  are  many  reports  of  the  rotting  of  small  grain  that  had  not  germinated 
before  the  middle  of  April;  the  extent  of  damage  from  this  cause  cannot 
now  be  estimated. 

There  are  reports  from  all  sections  of  the  State  of  the  destruction  of 
young  pigs  by  excessive  cold  and  moisture,  and  it  is  probable  that  the  spring 
pig  crop  of  Iowa  will,  this  year,  fall  20  to  25  per  cent  below  the  average. 
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Bulletin  No.  5.    May  9. 

Another  cold,  wet  and  cloudy  week  has  beeo  added  to  the  record  of  this 
unfavorable  season.  The  daily  mean  temperature  was  about  12  degrees 
below  the  normal,  and  in  the  larger  part  of  the  State  the  rainfall  was 
excessive. 

The  average  sunshine  throughout  the  State  was  less  than  80  per  cent  of 
the  normal. 

Some  progress,  however,  was  made  in  preparation  for  planting,  and  with 
favorable  weather  a  large  acreage  of  corn  will  be  planted. 

The  reports  show  considerable  loss  of  seed  on  lands  that  have  been  con- 
tinuously water  soaked,  with  an  occassional  freezing. 

The  percentage  of  loss  of  young  pigs  will  undoubtedly  be  somewhat 
greater  than  the  estimate  in  last  week*s  bulletin. 

The  correspondents  of  this  Bureau,  representing  every  county  in  the 

State,  have  made  a  special  report  of  the  amount  of  corn  and  oats,  last  year's 

cropf  remaining  in  hands  of  producers.    The  average  of  their  estimates  la 

Corn,  18  per  cent;  oats,  16  per  cent.    In  the  dairy  districts,  comprising 

about  one-third  of  the  State,  the  farmers  feed  much  more  corn  than  they 

raise. 

Bulletin  No.  6.    May  16. 

The  latter  half  of  the  past  week  brought  a  favorable  change  in  the 
weather,  making  the  average  temperature  of  the  week  about  normal.  The 
amount  of  rainfall  was  slightly  excessive  in  the  southern,  western  and 
northeastern  districts,  causing  some  delay  in  farm  operations.  Considerable 
progress  has  been  made  in  plowing  and  corn  planting,  and  the  soil  is  gen- 
erally in  good  condition.  With  favorable  weather  the  bulk  of  the  planting 
will  be  completed  this  week. 

The  reports  from  dll  sections  note  a  decided  improvement  in  small  grain' 
pastures  and  meadows.  The  loss  from  rotting  of  seed  will  not  be  as  heavy 
as  previous  reports  indicated. 

From  all  accounts  it  is  evident  there  has  baen  an  unprecedented  loss  in 
the  crop  of  spring  pigs. 

Bulletin  No.  7.    May  23. 

This  has  been  an  ideal  week  for  corn  planting  and  other  farm  work, 
with  seasonable  temperature,  an  abundance  of  sunshine  and  very  little  rain- 
fall. And  the  time  has  been  well  improved  in  all  sections  of  the  State. 
Planting  is  practically  completed,  except  in  localities  where  plowing  had 
been  delayed  by  excessive  moisture.  The  reports  indicate  that  the  acreage 
in  corn  will  exceed  that  of  last  year,  but  it  is  not  likely  to  be  greater  than 
the  average  of  former  seasons. 

The  soil  is  in  excellent  tilth,  and  with  a  few  exceptions  the  seed  is  sprout- 
ing unusually  well.  The  light  showers  which  came  on  Monday  of  the 
present  week  were  timely  and  beneficial  to  all  crops.  Oats  and  other 
spring  grain  generally  show  an  improvement;  but  there  are  numerous 
reports  that  the  oats  crop  has  made  a  thin  stand.  Pasturage  is  now  abund- 
ant, and  meadows  are  unusually  promising. 

The  season  has  been  quite  favorable  for  the  germination  of  grass  seed 
and  clover.  The  fruit  prospect  is  generally  very  good.  Compared  with 
last  year  the  season  is  ten  days  earlier. 
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Bulletin  No.  8.    May  30. 

The  past  week  was  unseasonably  cool,  with  less  than  the  usual  amount  of 
sunshine.  The  daily  average  temperature  was  about  seven  degrees  below 
the  normal;  light  frosts  were  reported  in  various  localities  on  the  27th,  but 
no  considerable  damage  resulted.  The  rainfall  was  excessive  in  the  south- 
east, and  in  a  number  of  counties  in  the  west  central  districts;  in  the  other 
sections  it  was  about  the  average. 

The  week  has  been  favorable  to  grass  and  small  grain,  but  it  was  too  cool 
for  the  quick  germination  and  normal  growth  of  corn.  Cultivation  of  the 
latter  crop  is  now  quite  general,  and  not  more  than  the  usual  amount  of 
replanting  will  be  necessitated  because  of  defective  seed  and  the  ravages  of 
wire  worms.    In  general  the  stand  is  good,  and  the  conditions  favorable. 

Bulletin  No.  9.    June  6. 

The  past  week  brought  variable  weather,  but  in  the  larger  part  of  the 
State  the  conditions  were  fairly  good  for  farm  work  and  the  advancement 
of  crops.  The  daily  mean  temperature  was  about  two  degrees  below  the 
normal.  The  amount  of  rainfall  was  slightly  below  the  seasonal  average 
in  the  larger  part  of  the  State,  except  in  the  southeast  and  east  central 
districts,  where  there  was  an  excess  of  moisture  and  cloudiness.  Cultiva- 
tion of  corn  is  in  progress;  the  condition  of  the  crop  is  variable,  but  the 
average  stand  is  good.  Considerable  replanting  has  been  necessitated  by 
defective  seed  and  other  causes;  but  probably  not  much  more  than  the  aver- 
age amount  of  this  work  has  been  done.  The  reports  show  a  large  increase 
in  the  acreage  planted,  compared  with  last  year. 

Oats  and  other  spring  grains  have  made  good  advancement.  Pasturage 
is  abundant,  and  a  heavy  hay  crop  is  assured. 

The  crop  of  apples  will  fall  considerably  below  the  average.  Small  fruit 
will  be  abundant. 

Bulletin  No.  10.    June  13. 

The  temperature  of  the  past  week  was  very  near  the  seasonable  average, 
the  first  half  being  below  and  the  last  half  above  the  normal.  The  rainfall 
was  abundant  in  all  sections,  and  excessive  in  many  localities,  the  reported 
measurements  ranging  from  two  to  five  inches,  resulting  in  some  local 
damage  to  crops  by  washing  and  overflow. 

Generally,  however,  the  weather  was  favorable  for  all  crops,  the  generous 
showers  being  followed  by  bright  sunshine  and  warm  wind^.  Good  progress 
has  been  made  in  the  cultivation  of  corn,  w}iich  now  shows  a  fairly  good 
stand  and  is  generally  clean.  In  the  re- planted  area  the  prospect  is  flatter- 
ing for  a  full  crop. 

Oats  show  a  thin  stand  in  some  localities  and  a  tendency  to  rank  growth 
in  others;  but  with  favorable  conditions  in  the  future  it  will  be  a  much 
better  crop  than  last  year. 

Pastures  and  meadows  are  luxuriant,  except  where  the  clover  plant  was 
winter-killed. 

Bulletin  No.  11.    June  20. 

The  past  seven  rare  June  days  have  pushed  all  crops  rapidly  forward. 
The  daily  mean  temperature  was  above  the  normal,  and  the  sunshine  was 
in  excess  of  the  average.  The  amount  of  rainfall  was  light,  except  in  a  few 
localities  which  report  excessive  moisture. 
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Corn  has  made  wonderful  growth;  the  soil  is  generally  in  good  tilth,  and 
the  second  cultivation  is  in  progress.  If  the  season  continues  favorable 
Iowa  will  celebrate  the  Columbian  year  by  exceeding  its  former  high  record 
as  a  corn-producing  State."   •, 

Oats  and  other  small  grain  crops  have  made  good  progress.  In  some 
localities  a  rank  growth  is  reported.  The  season  has  been  exceptionally 
favorable  for  pastures  and  meadows,  and  the  hay  crop  will  be  heavy  where 
the  grass  roots  were  not  winter-killed  or  injured  by  insects.  Small  fruit  is 
abundant.    The  apple  crop  will  be  very  light. 

Bulletin  No.  12.    Junk  27. 

The  daily  mean  temperature  during  the  past  week  was  slightly  above  the 
normal,  and  there  was  an  average  amount  of  sunshine. 

The  rainfall  was  ample,  but  was  unequaly  distributed,  in  portions  of 
the  southeast  and  south  central  districts  heavy  showers,  aecompanied  b3' 
wind,  caused  some  local  damage  to  crops  and  light  structures,  and  delayed 
cultivation. 

Generally,  however,  the  conditions  have  been  favorable  for  all  crops,  and 
satisfactory  progress  has  been  made.  Corn  is  unusually  clean  in  nearly  all 
portions  of  the  State,  and  the  plant  has  reached  a  seasonable  stage  of  growth. 
Within  the  coming  week  the  more  advanced  fields  will  be  "laid  by.** 

Heavy  winds  and  showers  caused  oats  to  lodge  somewhat  in  many  local- 
ities, but  the  bulk  of  the  crop  will  come  up  again.  Potatoes  are  doing 
notably  well 

A  good  beginning  has  been  made  in  hay  cutting,  with  prospects  of  a  fair 
yield     Pastures  were  never  better  at  this  season  of  the  year. 

Bulletin  No.  13.    July  4. 

Seasonable  temperature,  an  abundance  of  sunshine,  and  very  light  rain- 
fall characterized  the  past  week,  making  it  exceptionally  favorable  for  farm 
work  and  the  advancement  of  all  crops.  It  was  a  fitting  close  to  the  month 
of  June,  which  in  this  State  was  seldom  equalled  and  never  excelled. 

The  cultivation  of  corn  is  about  completed  in  all  parts  of  the  State.  The 
fields  are  very  clean,  and  the  crop  was  never  more  promising  at  this  season 
of  the  year. 

Haying  is  in  progress,  the  yield  ranging  from  fair  to  very  heavy. 

Oats  are  heading;  the  crop  as  a  whole  will  fall  somewhat  below  the 
average. 

Harvest  of  winter  wheat  will  begin  next  week  in  the  southern  districts. 

In  some  localities  pastures  and  potatoes  are  beginning  to  show  the  need 
of  more  rain;  but  generally  the  moisture  is  ample  for  present  needs. 

Bulletin  No.  14.    July  11. 

The  daily  mean  temperature  of  the  past  week  was  slightly  above  normal. 
The  rainfall  was  generally  abundant,  and  excessive  measurements  are 
reported  from  the  following  counties:  Hamilton,  4  23  inches;  Franklin,  3.27; 
Poweshiek,  3.12;  Jasper,  3.10;  Howard,  2.83;  Hancock,  2  36;  Monona,  2.25; 
Allamakee,  2  62;  Polk,  2.14;  Black  Hawk,  2.26;  Webster,  2.02;  Washington, 
2.15;  Buena  Vista,  3  47. 

Nearly  all  crops  have  been  benefited  by  these  copious  rains;  but  in  some 
localities  damage  resulted  from  washing  and  overflow. 
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The  most  serious  drawback  to  the  generally  favorable  weather  conditions 
of  the  week  was  the  tornado  of  the  evening  of  the  6th  inst.  which  destroyed 
the  thriving  little  town  of  Pomeroy,  and  wrought  great  destruction  of  life, 
buildings  and  crops  in  a  pathway  sixty  miles  in  length  and  one-third  of  a 
mile  wide,  the  line  of  desolation  reaching  from  Cherokee  county  to  the  east- 
ern part  of  Calhoun. 

Outside  of  this  track,  however,  the  damage  by  wind  was  not  very  heavy, 
and  the  general  crop  output  will  not  be  materially  reduced  by  the  severe 
local  storms  of  the  week. 

Bulletin  No.  15.    July  18. 

This  has  been  the  warmest  week  of  the  season,  the  daily  tempesature 
averaging  two  degrees  above  normal.  The  rainfall  was  light  except  in 
scattered  localities  which  report  heavy  showers,  accompanied  by  brisk  to 
high  winds. 

Corn  has  made  rapid  advancement,  and  at  this  season  of  the  year  there 
has  never  been  a  brighter  prospect  of  a  large  crop  of  this  important  staple. 

Fall  wheat  and  rye  are  in  shock  or  stack,  in  prime  order.  Haying  is  in 
progress,  and  the  bulk  of  the  crop  has  been  put  up,  generally  in  good  con- 
dition. The  cutting  of  barley  has  begun,  and  in  the  southern  districts,  the 
harvest  of  oats  will  be  commenced  this  week.  In  many  localities  oats  and 
spring  wheat  are  somewhat  affected  by  rust,  in  consequence  of  the  high 
temperature  and  humidity. 

Bulletin  No.  16.    July  25. 

The  past  seven  days  were  hot,  with  almost  uninterrupted  sunshine;  but 
the  nights  were  relatively  cool,  reducing  the  daily  average  temperature  to 
about  two  degrees  below  normal. 

The  amount  of  rainfall  was  very  light,  the  larger  part  of  the  State 
receiving  none  since  the  15th. 

The  weather  has  been  all  that  could  be  desired  for  hay  making,  and  a 
large  amount  has  been  secured  in  excellent  condition,  the  work  being 
practically  completed. 

Oats  harvest  is  in  progress  in  the  northern  and  central  districts,  and  in 
the  southern  districts  it  is  about  finished.  Reports  of  extensive  damage  by 
rii3t  are  received  from  the  southern  and  central  districts;  also  from  scattered 
localities  in  the  northern  belt.  While  the  acreage  is  large,  the  oats  crop  is 
likely  to  fall  20  to  30  per  cent  below  the  average.  Spring  wheat  is  also 
affected  by  rust. 

Corn  is  making  a  stalwart  growth  in  all  parts  of  the  State,  and  is  very 
promising.  It  would  be  benefited,  however,  by  slight  showers,  and  all 
immature  crops  are  beginning  to  show  the  effects  of  drouthy  conditions. 

Bulletin  No.  17.    August  1. 

The  daily  average  temperature  of  the  past  week  was  slightly  above  the 
normal.  Except  in  a  few  favored  localities  the  rainfall  was  deficient  for 
the  needs  of  the  growing  crops,  and  droughty  conditions  still  prevail  over 
the  larger  part  of  the  State. 

Corn  is  doing  notably  well,  however,  and  no  reports  of  material  damage 
have  been  received  at  the  Central  Station. 

The  majority  of  the  crop  correspondents  of  this  bureau,  in  their  reports 
for  August  1st,  use  three  figures  to  express  the  present  condition  of  corn. 
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The  week  was  favorable  for  harvesting;,  and  except  in  the  northern  dis- 
tricts the  bulk  of  small  grain  has  been  secured.  Nearly  all  reports  show 
heavy  injury  to  oats  by  rust,  and  judging  by  partial  returns  the  State  at 
at  large  will  not  produce  over  two-thirds  of  an  average  crop. 

All  immature  crops  need  rain. 

Bulletin  No.  18.    August  8. 

This  has  been  a  dry,  warm  week,  with  a  superabundance  of  sunshine. 

Light  showers  were  reported,  affording  partial  relief  from  the  prevailing 
drought  within  a  small  area;  but  in  the  larger  part  of  the  State  there  was 
only  a  trace  of  rain.  The  nights,  however,  were  cold,  and  heavy  dews 
helped  the  crops. 

The  status  of  corn  has  probably  been  somewhat  lowered,  especially  in  the 
southern  and  central  districts.  But  with  abundant  rains  in  the  near  future 
the  State  will  produce  a  large  crop  of  that  staple. 

Harvesting  and  threshing  operations  have  been  uninterrupted,  and  small 
grain  crops  secured  in  good  condition.  All  threshing  reports  show  a  light 
yield  and  poor  quality  of  oats  and  spring  wheat.  Winter  wheat  returns  are 
variable,  ranging  from  4  to  80  bushels  per  acre. 

The  regular  August  reports  from  township  correspondents  show  the  fol- 
lowing average  per  cent  of  crops:  Winter  wheat,  87;  spring  wheat,  76; 
corn,  101;  oats,  67;  barley,  90;  potatoes,  80;  flax,  92;  millet,  90;  sweet  pota- 
toes, 88;  pastures,  86  per  cent. 

Bulletin  No.  19.    August  15. 

The  severe  drought  was  broken  or  mitigated  by  the  showers  of  the  10th 
•  inst.,  followed  by  cooler  and  partly  cloudy  weather.  The  rainfall  was 
abundant  in  many  localities,  and  insufficient  in  others,  but  on  the  whole  of 
inestimable  value  to  corn,  potatoes  and  pastures. 

A  few  reports  indicate  material  damage  to  corn  by  drought,  but  in  the 
larger  part  of  the  State  there  is  yet  promise  of  a  full  average  crop. 

The  damage  to  potatoes  is  irreparable. 

Threshing  reports  continue  to  show  yield  of  oats  from  50  to  65  per  cent 
of  average. 

Estimated  acreage  of  spring  wheat,  621,805  acres.  Average  yield  cannot 
exceed  11  bushels  per  acre;  much  of  it  light  weight. 

Winter  wheat  area,  885,000  acres.  Average  yield,  14  bushels,  of  good 
quality. 

Total  wheat  product  estimated  at  10,124.855  bushels.  Later  threshing 
returns  may  slightly  reduce  these  figures. 

Bulletin  No.  20.    August  22. 

The  daily  average  temperature  of  the  past  week  was  slightly  below  the 
normal  with  a  large  amount  of  sunshine. 

Rainfall  well  distributed  and  above  the  normal  except  in  a  few  scattered 
localities.  • 

Corn  making  good  progress  but  rapid  maturity  is  retarded  by  cool  nights. 
Rainfall  amply  sufficient  to  insure  a  good  crop  of  this  staple,  except  in  a 
few  counties  in  north  central  and  northeast  portion  of  the  State. 

Pastures  much  improved  and  ground  in  splendid  condition  for  fall  plow- 
ing. 
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Late  potatoes  benefited  in  some  localities,  but  the  crop  will  be  light. 
Threshing  reports  show  that  barley  is  yielding  from  25  to  80  bushels  per 
acre.    Oats  from  50  to  60  per  cent  of  an  average  crop. 

Bulletin  No.  21.    August  29. 

The  temperature  of  the  past  week  was  slightly  below  the  normal,  the 
days  being  warm  and  the  nights  cool. 

The  amount  of  rainfall  was  very  light  and  poorly  distributed,  the  larger 
part  of  the  State  receiving  none. 

Under  these  conditions  corn  is  maturing  rapidly,  and  except  in  a  few 
localities  will  make  a  good  crop  without  more  rain. 

Rain  is  greatly  needed,  however,  in  nearly  all  sections  for  pasti;res,  and 
to  facilitate  plowinflr. 

A  good  beginning  has  been  made  in  plowing,  and  in  the  southern  dis- 
trict some  fall  grain  has  been  planted.  With  favorable  weather  there  will 
be  a  large  increase  in  the  acreage  of  fall  wheat. 

Bulletin  No.  22.    September  5. 

The  past  week  was  excessively  cool  and  dry,  the  temperature  reaching  the 
frost  line  on  three  mornings,  resulting  in  light  damage  to  crops  in  low  places. 

The  daily  average  deficiency  was  about  six  degrees;  the  days  were  bright 
and  the  nights  cool. 

The  drought  is  especially  severe  upon  pastures,  necessitating  the  feeding 
of  stock  iu  the  dairying  districts.  The  ground  is  generally  too  dry  for 
plowing  and  the  seeding  of  fall  wheat  and  rye  will  be  materially  lessened. 

The  splendid  corn  crop  of  the  State  is  coming  down  the  home  stretch  in 
fine  shape,  rapidly  nearing  the  line  of  safety  from  frost.  At  least  26  per 
cent  is  now  practically  safe,  and  cutting  is  now  in  progress.  The  bulk  of 
the  crop  will  be  matured  by  the  15th  and  the  straggling  fields  will  be  in  line 
by  the  20th  under  normal  weather  conditions. 

Bulletin  No.  28.    September  12. 

Another  'hot,  dry  and  cloudless  week  has  Intensiiied  the  drought  and 
increased  its  damaging  effects.  The  daily  mean  temperature  of  the  week 
was  about  seven  degrees  above  the  normal,  and  but  little  more  than  a  trace 
of  rainfall  is  reported  from  any  station  within  the  State.  The  power  of  the 
sunshine  was  somewhat  mitigated,  however,  by  hazy  knd  smoky  atmosphere. 

Under  these  conditions  corn  has  been  too  rapidly  pushed  towards  matur- 
ity for  its  complete  development,  and  the  later  fields  will  be  light  in  weight. 
Probably  three-fourths  of  the  crop  is  now  practically  safe  from,  damage  by 
frost,  and  another  week  will  place  90  per  cent  beyond  danger.  More  than 
the  usual  amount  of  cutting  has  been  done. 

The  pastures  are  very  dry,  and  many  farmers  have  been  obliged  to  draw 
upon  their  stores  of  winter  forage  to  feed  their  stock.  This  lengthening  of 
the  feeding  season  nearly  two  months  will  materially  reduce  the  prospective 
surplus  of  hay  and  other  forage  crops  of  this  State. 

The  soil  is  generally  too  dry  to  plow,  and  comparatively  little  seeding  of 
fall  grain  has  been  done.  As  a  result  the  acreage  of  fall  wheat  will  prob- 
ably be  less  than  last  year,  and  much  below  the  area  that  would  have  been 
planted  under  favorable  conditions. 
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Bulletin  No.  24.    September  18. 

The  severe  drought  continued  through  the  past  week,  the  average  tem- 
perature being  about  6  degrees  above  the  normal,  and  but  little  more  than 
a  trace  of  rain  is  reported  in  any  part  of  the  State. 

Corn  is  generally  well  matured,  and  is  practically  safe  from  damage  by 
frost.  Late  planted  fields  have  been  materially  injured  by  the  drought,  but 
it  is  certain  the  average  per  acre  and  quality  will  be  considerable  above  the 
crop  of  1892.  The  area  planted  in  corn  in  Iowa  this  year  is  about  six  million 
acres.    All  estimates  based  on  a  greater  acreage  are  unreliable. 

The  area  of  wheat  harvested  this  year  was  about  875,000  acres;  and  of 
oats,  4,197,000  acres. 

These  figures  are  based  upon  the  tabulated  reports  of  township  assessors 
for  the  current  season. 

Bulletin  No.  25.    September  25. 

The  daily  average  temperature  of  the  past  week  wa^  slightly  above  the 
normal,  ending  with  a  cold  wave  and  severe  frost  on  the  morning  of  the 
25th.  The  rainfall  was  deficient  in  the  larger  part  of  the  State,  but  the 
southern  and  eastern  counties  report  heavy  showers,  resulting  in  a  marked 
improvement  of  pasturage. 

All  crops  are  safe.  Corn  is  drying  rapidly  and  will  be  ready  to  crib  much 
earlier  than  usual.  Estimates  of  the  average  yield  show  a  variable  condi- 
tion, the  majority  of  correspondents  placing  it  at  or  above  40  bushels  per 
acre.  It  is  believed  that  the  final  report  of  the  season  will  show  better  than 
an  average  crop,  and  not  far  from  40  bushels.  This  will  give  the  State  a 
total  of  about  240,000,000  bushels;  this  estimate  is  subject,  of  course,  to 
revision  after  husking  returns. 

It  is  still  too  dry  to  plow  in  the  larger  part  of  the  l^tate,  and  feeding  of 
stock  is  quite  general.  The  amount  of  seeding  of  fall  grain  will  be  much 
less  than  last  year. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS,  AT 

ALGONA.  KOSSUTH  COUNTY. 


BY  CD.  PETTIBONE,  VOLUNTARY  OBSERVER. 
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ALTA.  BUENA  VISTA  COUNTY. 


BY  DAVID  HADDEN,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF   MF.TEOBOLOUICAL   OBSERVATIONS.  AT 
AMANA.  IOWA  OOUNXr. 
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AMF-S,  STORY  COUNTY. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS,  AT 
AMES.  STORY  COUNTY. 


By  ISAAC  YOUNG,  VOLUNTARY  OBSERVER. 
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ATLANTIC.  CASS  COUNTY. 

BY  J.  W.   LOVE,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF   METEOROLOGICAL    OBSERVATIONS,   AT 

AUDUBON.  AUDUBON  COUNTY. 


BY  J.  F.  HOCKEB,  VOLUNTARY  OBSERVER. 
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BELLE  PLAINE,  BENTON  COUNTY. 


BY  H.  W.  VANDYKE,  VOLUNTARY  OBSERVER. 
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IOWA  WEATHER  AND  CROP  SERVICE. 


Br  JAMES  KODOERS,  VOLDMTARY  OBSERVES. 
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ASNUAL  REPORT  OF  THE 


ANNUAL    SUMMARY   OF   METEOROLOGICAL    OBSERVATIONS  AT 
CARROLL.  CARROLL  COUNTY. 
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ANNUAL    SUMMARY  OF    METEOROLOGICAL     OBSERVATIONS    AT 
OEDAH  FALLS,  BLACK  HAWK  COUNTY. 

BY  PKOF.  A.  C.  PAGE,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY  OF   METEOROLOGICAL  OBSERVATIONS  AT 
CEDAR  RAPIDS,  LINN  COUNTY. 


BY  Q.   D.  OLDS,  TOLCNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY    OF   METEOROLOGICAL   OBSERVATIONS    AT 
CHARLES  CITY,  FLOYD  COUNTY. 
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ANNUAL   SUMMARY    OF   METEOROLOGICAL    OBSERVATIONS  AT 
CLARINDA,  PAGE  COUNTY. 
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ANNUAL    SUMMARY   OF   METEOROLOGICAL   OBSERVATIONS   AT 

CLINTON.  CLINTON  COUNTY. 

BY  LUKE  ROBERTS,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY    OF    METEOROLOGICAL  OBSERVATIONS  AT 

COLLEGE  SPRINGS.  PAGE  COUNTY. 


BY  A.   A.    BERRY,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF    METEOROLOGICAL   OBSERVATIOSS,  AT 
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ANNUAL   SUMMARY   OF   METEOROLOGICAL    OBSERVATIONS  AT 
CRF^CO.  HOWARD  COUNTY. 


BY  GSEOOBY  UABSHALL,  VOLUNTARY  OBSUBVER. 
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ANNUAL   SUMMARY  OF    METEOROLOGICAL    OBSERVATIONS  AT 

DAVENPORT,  SCOTT  COUNTY. 

BY  T.  J.  WALZ,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS   AT 

DECORAH.  WINNESHIEK  COUNTY. 


BY  LEONARD  STANDRIN^. 
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ANNUAL  REPORT  OF  THE 


ANNUAL    SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS  AT 

DELAWARE,  DELAWARE  COUNTY. 


BY  WM.  BALL,  VOLUNTARY  OBSERVEB. 
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ANNUAL  SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS,  AT 

DEN ISON,  CRAWFORD  COUNTY. 


BY  PHIL  A.  SCHLUMBEROER.  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY    OF  METEOROLOGICAL  OBSERVATIONS  AT 

DES  MOINES,  POLK  COUNTY. 


BY  GEO.   M.  CHAPPEL,  M.  D.,  VOLUNTARY  OBSEBYER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL    OBSERVATIONS   AT 

DUBUQUE,  DUBUQUE  COUNTY. 


BY  8.  C.  EMERY,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF    METEOROLOGICAL   OBSERVATIONS  AT 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS    AT 
ELKADER.  CLAYTON  COUNTY. 


BY  CHAS.  REINECSB.  VOLUNTARf  OBSERVES. 
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ASNUAL   SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS  AT 
EMMETSBUBfJ,  PALO  AI,TO  COUNTY. 


BY  H,  CONSOY,  VOLUNTAKlf  OBSERVER. 
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ANNUAL  SUMMARY   OF  METEOROLOGICAL    OBSERVATIONS   AT 

FORT  MADISON.  LEE  COUNTY. 

BY  MISS  L.    A.    M^CKEADY,    VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF    METEOROLOGICAL  OBSERVATIONS    AT 

FULTON,  JACKSON  COUNTY. 


BY  J,  W.   ECKLES,   VOLUNTARY  OBSERVER. 
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ASNUAL  SUMMARY    OF    MKTEOBOLOGICAL   OBSBBVATIOSS    AT 
GALVA,  IDA  COUNTY, 


.  FARHSWORTH,   VOLCNTjlRr  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL   SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS    AT 

GRAND  MEADOW,  CLAYTON  COUNTY. 

BY  F.   L.   WILLIAMS.   VOLUNTARY  OBSCRYER. 
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ANNUAL   SUMMARY   OF    METEOROLOGICAL  OBSERVATIONS  AT 

GREENFIELD,  ADAIR  COUNTY. 

J.   Q.   CULVER,   VOLUNTARY  OBSERVER. 
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ASSDAL  SUMMARY    OF   METEOROLOGICAL    OBSERVATIONS   AT 
GRINNELU  POWESHEIK.COUNTT. 


BT  PROF.  S,  J.  BUCK,  VOLUNTAKT  OBSBBVER. 
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ANNUAL    SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS    AT 

HAMPTON,  FRANKLIN  COUNTY. 


BY  C.   E.    ORENBLLE,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY   OF   METEOROLOGICAL   OBSERVATIONS    AT 

HAWKEYE,  FAYETTE  COUNTY. 

BY  J.   W.   BOPP,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS  AT 
HOPBVILLE,  CLARKE  COUNTY.     . 


BY  HILTON  T.  ASHLKY,  VOLUNTART  OBSERVER. 
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ANNUAL   SUMMARY  OF  METEOROLOGICAL    OBSERVATIONS   AT 
UOPKINTON.  DELAWARE  COUNTZ. 
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BY  HKNBT  S.  WELLS,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS   AT 

INDIANOLA,  WARREN,  COUNTY. 


BY  PROF.  J.   L.   TILTON,  VOLUNTABT  OBSERYER. 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL   OBSERVATIONS,  AT 

IOWA  CITY,  JOHNSON  COUNTY. 


BY  A.  L.  ARNER,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY    OF    METEOROLOGICAL  OBSERVATIONS  Al 

IOWA  FALLS,  HARDIN  COUNTY. 


BY  J.   B.  PARMELBE,   VOLUNTART  OBSERVER. 
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ANNUAL  SUMMARY   OF  METEOROLOGICAL   OBSERVATIONS    AT 

JEFFERSON,  GREENE  COUNTY. 


BY  CHARLES  ENFIELD,   VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS   AT 

KEOKUK,  LEE  COUNTY. 


BY.  FUED.  Z.  QOSEWISCH,  VOLUNTARY  OBSERVES. 
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ANNUAL   SUMMARY   OF    METEOROLOGICAL    OBSERVATIONS  AT 

KEOSAUQUA.  VAN  BURBN  COUNTY. 


BY  JNO.    H.   LANDES,   VOLUNTARY    OBSERVER. 
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snow—inches. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF   METEOROLOGICAL    OBSERVATiONS   AT 

KNOXVILLE,  MaIIION  COUNTY. 


BT  CASEY  AND  BEAVER,  YOLUNTART  OBSERVERS. 
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ANNUAL  SUMMARY    OF   METEOROLOGICAL    OBSERVATIONS   AT 

LARRABEE,  CHEROKEE  COUNTY. 


BY  H.  B.  STREVER,  VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY    OF  METEOROLOGICAL   OBSERVATIONS    AT 

LOGAN,  HARRISON  COUNTY. 


BY  M.  B.  STERN,  VOLUNTARY  OBSERVER. 


TEMPERATURE. 

Total  precipitation 
rain  and   melted 
snow— Inches. 
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ANNUAL    SUMMARY    OF    METEOROLOGICAL  OBSERVATIONS  AT 

MAQUOKETA,  JACKSON  COUNTY. 


BY  A.   B.   BOWBN,   VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY   OF   METEOROLOGICAL  OBSERVATIONS    AT 
MAR8HALLT0WN.  MARSHACL  COUNTY. 


BY  L.  8.   KILBOSK.   VOLDNTAKY  OBSBBVER. 
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ANNUAL  SUMMARY   OF    METEOROLOGICAL  OBSERVATIONS  AT 
MECHANICSVILLE.  CEDAR  COUNTY. 
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ANNUAL  REPORT  OF  THE 


BY  W.  M.  8HHIVER,  VOLCHTAKr   OBSERTEB. 
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ANNUAL  SUMMARY  OF    METEOROLOGICAL   OBSERVATIONS    AT 
MT.  VERNON.  LINN  COUNIT. 


BY  PSOF.  A.  COLLIN.  VOLUNTAKT  OB3BKVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL  kOBSERVATIONS   AT 

MURRAY,    CLARKE   COUNTY. 


BY  A.  W.   LEWIS,   VOLUNTARY  OBSBBYER. 


TEMPERATURE. 
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rain  and  melted 
snow— inches. 
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ANNUAL    SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS  AT 

NEWTON,  JASPER  COUNTY. 


Br  ALBERT  LCBKIN,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY  OF   METEOROLOGICAL  OBSERVATIONS    AT 

OMAHA,  DOUGLAS  COUNTY,  NEBRASKA. 


BY  GEO.  E.   HUNT,  LOCAL  FORECAST  OFFICIAL. 
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ANNUAL  SUMMARY    OF  METEOROLOGICAL   OBSERVATIONS    AT 

OSAGE,  MITCHELL  COUNTY. 

BY  O.  D.  PATTENQILL,  VOLUNTARY  OBSERVER. 
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AJINUAL  SUMMARY   OF    METEOROLOGICAL    OBSERVATIONS    AT 

OSKALOOSA,    MAHASKA    COUNTY. 

BY  JOS.   BOYD,   VOLUNTARY  ORSBRVER. 
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ANNUAL  SUMMARY    OF   METEOROLOGICAL  OBSERVATIONS    AT 

OVID,  WAYNE  COUNTY. 


BY  H.  C.  MILLER,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL    SUMMARY    OF  METEOROLOGICAL    OBSERVATIONS  AT 

PANAMA,  SHELBY  COUNTY. 


BY  WM.   J.  WICKS,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY   OF    METEOROLOGICAL  OBSERVATIONS  AT 

RICHLAND.  KEOKUK  COUNTY. 


BY  W.   A.   SHAFFER,   VOLUNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL     OBSERVATIONS   AT 

ROCK  RAPIDS,  LYON  COUNTY. 


BY  W.  C.  WYCKOFF.  VOLUNTARY  OBSERVER. 


MOKTH. 


January 

February... 

March 

April 

June 

July 

August 

September., 

October 

November. 
December.. 


Sums. 


Averages 

Rfcapitulation  by  bbasonb— 

Winter  months 

Spring  months 

Summer  months , 

Autumn  months 


TSMPSRATURB. 


a 


a 

9 

a 


a 

s 

a 

e 

i 


56  2 
70.8 
74.8 
68.2 
61.8 
47.5 
31. 6 
17.7 


86 
U5 
99 

98 
80 
72 
42 


71.3 
47.0 


99 

08 


32 
43 
48 
34 
18 
15 
-6 
■16 


34 
-6 


40)09 

0)  Cw^ 

■*a  di  a 
O  *«  en 


4.69 
1.36 
4.91 
1.24 
0.74 
1.05 
0.30 
1.15 


7..'51 
2.09 


o 

s 

ID 

•*» 
o 
H 


3.0 
4.0 


d 

CO 

£5 


s 

B 
S 
S 
S 
S 
N 
8 


S 
S 


ANNUAL    SUMMARY   OF    METEOROLOGICAL   OBSERVATIONS  AT 

SAC  CITY.  SAC  COUNTY. 


BY  DR.   CALEB  BROWN,  VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL    SUMMARY  OF   METEOROLOGICAL  OBSERVATIONS  AT 

SEYMOUR,  WAYNE  COUNTY. 


BY  MR*   C.   A.   CONGEB,   VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY    OF  METEOROLOGICAL   OBSERVATIONS    AT 

SIBLEY,  OSCEOLA  COUNTY. 

BY  H.  O.  DOOLITTLE,  VOLUNTARY  OBSERVER. 
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ANNUAL    SUMMARY  OF    METEOROLOGICAL    OBSERVATIONS    AT 
SIOUX  CITY,  WOODBURY  COUNTY. 


BT  U.  a.  PURSELL, 
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ANNUAL    SUMMARY  OF    METEOROLOGICAL   OBSERVATIONS,  AT 
STORM  LAKE,  BUENA  VISTA  COUNTY. 


.    J.    BOND,    VOLUNTARY   OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY   OF   METEOROLOGICAL   OBSERVATIONS   AT 

TIPTON,  CEDAR  COUNTY. 


BY  J.   M.  RIDEB,  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF   METEOROLOGICAL    OBSERVATIONS    AT 

VILLISCA,  MONTGOMERY  COUNTY. 


Br  J.   S.    BOISE.  VOLUNTARY  OBSERVER. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS.  AT 

VINTON.  BENTON  COUNTY. 


BY  T.  F.  M'CCNE,  VOLUNTABY  OBSERVER. 
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ANNUAL  SUMMARY   OF   METEOROLOGICAL    OBSERVATIONS    AT 

WASHLNGTON.  WASHINGTON  COUNTY. 


BY  WM.   A.   COOK,   VOLUNTARY  OBSERVER. 
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ANNUAL  REPORT  OF  THE 


ANNUAL  SUMMARY  OF  METEOROLOGICAL   OBSERVATIONS.  AT 
WEBSTER  CITY.  HAMILTON  COUNTY. 


BY  C.  M.  TBUUBADER,   VOLDNTARY  OBSERVER. 
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ANNUAL   SUMMARY  OF   METEOROLOGICAL    OBSERVATIONS,  AT 
WEST  BEND,  PALO  ALTO  COUNTY. 


BY  PHIL  DORWB1LER,  VOLCKTARY  OBSURTER. 
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ANNUAL   SUMMARY   OF   METEOROLOGICAL    OBSERVATIONS  AT 
WILLIAMS,  HAMILTON,  COUNTY. 


Br  M.  L.  FUIJ-BR,  VOLDNTARr 
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ANNUAL  SUMMARY   OF    METEOROLOGICAL   OBSERVATIONS  AT 
WJNTERSET,  MADISON  COUNTY. 


BY  WILL  M'KNIQQT,  VOLONTARY  OBSKRVEB. 
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68  ANNUAL  EEPOBT  OF  THE 

MONTHLY  AND  ANNUAL  PRECIPITATION  FOR  STORM  LAKE.  lA. 

A.    J.    BOND,  OBSERVER. 
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STATE  OF  IOWA, 

Office  of  the  Iowa  Weather  and  Crop  Service, 

Des  MoineSf  September  1, 1895* 

To  his  Excellency,  Frank  D.  Jackson,  Governor  of  Iowa: 

Sir: — ^In  accordance  with  the  requirements  of  the  law,  we  have 
the  honor  to  submit  herewith  the  fifth  annual  report  of  the  Iowa 
Weather  and  Crop  Service  for  the  year  1894. 

We  are,  sir,  very  respectfully, 

Your  obedient  servants, 

John  R.  Sage, 
Geo.  M.  Chappel,  Director. 

Local  Forecast  O&cialy  U.  S.  Weather  Bures^ji, 

Assistant  Director, 


GENERAL  REVIEW. 


The  Iowa  Weather  and  Crop  Service  was  established  by  act 
of  the  Twenty-third  General  Assembly,  and  w^as  duly  organized 
in  accordance  with  the  provisions  of  the  act  in  June,  1890.  The 
law  placed  the  service  under  the  supervision  of  the  State  Agri- 
cultural Society,  and  provided  that  it  should  be  run  in  coopera- 
tion with  the  National  Weather  Bui'eau,  in  order  that  these 
reciprocal  relations  might  more  fully  extend  to  the  people  the 
benefits  that  should  be  derived  from  that  branch  of  the  public 
service. 

Public  interest  in  its  work  has  been  manifested  in  numerous 
ways,  more  especially  in  the  increasing  demand  for  copies  of 
the  Weekly  Weather-Crop  Bulletins,  issued  during  the  crop 
season  (April  1  to  October  1)  and  the  Monthly  Reviews,  contain- 
ing tabulated  meteorological  reports  from  stations  in  all  parts 
of  the  state,  and  general  matters  of  meteorological  and  scien- 
tific interest. 

Summaries  of  the  weekly  bulletins  have  been  mailed  to  all  of 
the  newspapers  of  the  state  that  evidenced  a  desire  to  publish 
them,  and  the  number  of  papers  to  which  they  were  regularly 
mailed  during  the  year  was  about  650.  The  summaries  were 
also  given  to  the  daily  papers  of  the  west  through  the  press 
associations.  The  number  of  complete  bulletins  mailed  to  post- 
masters, persons,  business  houses,  libraries,  etc.,  averaged  1,600 
per  week,  making  a  total  of  about  40,000  copies  issued  during 
the  season.  Through  all  these  avenues  of  dissemination,  the 
public  was  kept  well  informed  relative  to  the  condition  of  the 
staple  crops  of  Iowa  during  the  period  of  the  great  drouth  of 
1894.  During  that  most  trying  ordeal,  the  public  anxiety  for 
reliable  information  relative  to  the  condition  of  the  crops  was 
at  times  most  intense,  and  the  reports  of  this  service  were 
eagerly  read  by  both  producers  and  consumers. 

The  number  of  copies  of  Monthly  Reviews  mailed  from  this 
office  during  the  year  1894  was  about  28,500. 
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The  meteorological  data  and  crop  statistics  embodied  in  this 
annual  report,  were  tabulated  and  summarized  at  the  Central 
Station  from  the  weekly  and  monthly  reports  of  1,100  voluntary 
observers  and  crop  correspondents,  representing  every  county 
in  the  state.  To  their  wholly  gratuitous,  and  always  faithful 
services,  the  state  is  indebted  for  whatever  measure  of  efftciency 
has  been  attained  by  this  service. 

This  volunteer  corps  is  divided  as  follows :  1st,  meteorologi- 
cal observers  at  stations  equipped  with  instruments  for  record- 
ing temperature  and  rainfall;  2d,  weather-crop  observers  whose 
reports  are  embodied  in  the  weekly  bulletins;  3d,  crop  corre- 
spondents, who  report  acreage  and  condition  of  crops  during 
the  season. 

Following  is  a  list  of  the  permanent  stations  and  observers: 

METEOROLOGICAL  STATIONS  AND  OBSERVERS. 


STATIONS. 


Afton 

Albla 

Albia  (Maxon).... 

Algona 

Alta 

Amana 

Ames  (Exp.  Sta'n) 

Atlantic 

Atlantic 

Audubon 

Bancroft 

Belle  Plalne 

Blalceville 

Bonaparte 

Carroll 

Oedar  Falls 

Cedar  Rapids 

Oentorville 

Charles  City 

Olarinda 

Clinton 

College  Springs.. 

Corning 

Cresco 

Davenport 

Delaware 

Decorah  

Denlson 

Dos  Moines 

Dubuque 

Eldora 

Elkadcr 

Emmetsburg 

Fairfield 

Fayette 

Ft.  Madison 

Forest  City 

Galva 

Glenwood 

Greenfield 

Grinneil 

Grundy  Center. . . 
Hampton 

Hopevllle 

Hopkinton 

Humboldt 

Independence 


OBSEBYEBS. 


Hon.  N.  W.  Rowell. 
Carl  Koontz. 
Gus  Johnson. 

C.  D.  Pettibone. 

D.  E.  Hadden. 
Conrad  Schadt. 
W.  H.  Heilman . 
J.  W.  Love. 

Geo.  W.  Franklin. 

J.  F.  Hocker. 

J.  A.  Freeh. 

H.  W.  Vandike. 

James  Bodge rs. 

Hon.  B.  R.  Vale. 

Moses  Simon. 

Prof.  A.  C.  Page. 

H.  D.  Olds. 

Prof.  H.  E.  Beister. 

J.  W.  Smith. 

A.  S.  Van  Sandt. 

Luke  Roberts. 

A.  A.  Berry. 

John  W.  Blxby. 

Gregory  Marshall. 

*F.  J.  Walz. 

Wm.  Ball. 

F.  E.  Baker. 

M.  E.  Lies. 

♦  Geo.  M.  Chappell,  M.D. 

*T.  W.  Ruete. 

Prof.  O  F.  Woodward. 

Chas.  Relnecke. 

J.  A.  Oarmichael . 

Charles  J.  Fulton. 

R.  Z.  Latimer. 

Miss  L.  A.  McCready. 

J.  A.  Peters. 

W.  A.  Crowley. 

Seth  Dean. 

J.  C.  Culver. 

Prof.  8.  J.  Buck. 

Goo.  F.  Ellis. 

E.  C.  Grenelle. 

inte: 
Theo.  Marks. 
H.  8.  Wells. 
E.  F.  Wulfke. 


J.  W.  Boi 

M.  T.  Ashley. 


STATIONS. 


Indianola 

Iowa  City 

Iowa  Fails 

Jefferson... 

Keokuk 

Keosauaua 

Knox  vi  lie 

Larrabee 

Logan 

Mason  City 

Marshalltown... 

Maquoketa 

Mecnanicsville. . 

Mooar 

Monticello 

Mount  Vernon  . . 

Mt.  Avr 

Mt  Pleasant 

Newton 

Ogden 

Omaha,  Neb 

v/SC€K)l.a  •••....••. 

Ovid 

Osage 

Oskaloosa 

Ottumwa. 

Panama 

Postville 

Richland 

Rock  Rapids 

Rockwell  City... 

Seymour 

Sibley 

Sidney 

Sioux  City 

Sac  City 

Spirit  Lake 

Sutherland 

Toledo 

Vinton 

Vlllisca 

Washington 

Waukee 

Webster  City 

Wilton  Junction. 

Wlnterset 

West  Bend 

Williams 


OBSSBVBRS. 


Prof.  J.  L.  Tilton. 
Prof.  A.  L.  Amer. 
J.  B.  Parmelee. 
Dr.  Chas.  Enfield. 

*  Fred.  Z.  Go.se  wisch. 
Prof.  J.  H.  Landes. 
Casey  and  Reeves. 
H.  B.  Strever. 

Mrs.  M.  M.  B.  Stern. 
H.  I.  Smith. 
C.  M.  Cook. 
Dr.  A.  B.  Bowen. 
Rev.  J.  W.  Hubbard. 
F.  G.  Thomas. 
Henry  D.  Smith. 
Prof.  A.  Collin. 
Hon.  Wm.  Shrlver. 
Dr.  Max.  E.  Witte. 
A..  Lufkin. 

E.  Say  re. 

*  L.  A.  Welsh. 
A.  W.  Iiewls. 
H.  C.  Miller. 

6.  D.  PattlnglU. 
Jos.  Boyd. 
L.  J.  Baker. 
Wm.  J.  Wicks. 

F.  L.  Williams. 
Wm.  A.  Shaffer. 
W.  C.  Wyckoff. 

G.  B.  Rlig. 

Mrs.  C.  A.  Conger. 
H.  G.  Doolittle. 
G.  V.  Swearlngen. 

*  U.  G.  PurselL 
Dr.  C.  Brown. 

W.  O,  Drummond. 
W.  H.  Bloom. 
Chas.  Mason. 
T.  F.  McOune. 
J.  F.  McCartney. 
Wm.  A.  Cook. 
John  Wragg. 
C.  M.  Trumbauer. 
J.  M.  Rider. 
Win  McKnight. 
Phil.  Dorweller. 
M.  L.  Fuller. 


*  U.  8.  Weather  Bureau. 
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WEATHER  CROP  OBSERVERS. 


STATIOKS. 

OB8BBVKK8. 

STATIONS. 

OBSEBYBBS. 

Af  ton 

M.  V.  Ashby. 

J.  H.  Van  Zant. 

Wm.  Mercer. 

Hon.  H.  T.  Saberson. 

Henry  0.  Wallace. 

H.  T.  Chapln. 

Ed.  Parmenter. 

A  .Preston. 

Geo.  Duffield. 

L.  C.  Morris. 

G.  W.  Wells. 

G.  N.  Ferguson . 

Lewis  Phillips. 

W.  B.  Towner. 

0.  0.  Burr. 

F.  M.  Russell. 
Jerome  Smith. 
Chas.  Larrabee. 
J.  M.  Elder. 

L.  Prouty. 

J.  A.  Horton. 

Sherman  Matthews. 

D.  B.  Nlms. 

Hon.  A.  J.  Fuhrmeister. 

Carl  S.  Frank. 

Hon.  L.  M.  Kilburn. 

J.  C.  Richards. 

R.  W.  Blaine. 

Wm.  H.  Thompson. 

A.  O.  Price. 
W.  W.  Bailey. 

G.  E.  Dillingham. 
James  Piper. 

F.  P.  Moore. 
Hon,,S.  H.  Moore. 
C.  L.  Thomas. 
T.  B.  Hammer. 

B.  F.  Banta. 

H.  H.  Carnahan. 
Hon.  Henry  Schrooten. 

Ledyard 

Frank  Miller. 
Hon.  Wm.  Glattly. 
John  F.  Farman. 
H.  W.  Pollock. 
A.  Lamb. 
Hon.  J.  G.  Brown. 
Wm.  Nettleton. 
W.  S.  Wright. 
Hon.  E  C.  Holland. 
Robert  Smith. 
J.  P.  Beatty. 
J.  L.  Williams. 
O.  Q.  Ashford. 

E.  W.  Stacy. 

H.  J.  VandeWaa. 
A.  B.  Oondit. 
G.  0.  Duffleld. 
A.  E.  Miller. 
G.  W.  Iden. 
Stephen  Harris. 
J.  G.  Palmer. 

D.  E.  F.  Merrill. 

F.  B.  Wiley. 

Z.  Hollingsworth. 
Hon.  F.  N.  Knoll. 
J.  F.  Wagner. 
Reuben  Mullison. 

C.  E.  Abbott. 

E.  N.  Thompson. 
John  Dawson. 
W.  G.  Malln. 
Edw.  Hummer. 
Spencer  Smith. 
O.  P.  Smith. 

D.  Beckman. 
W.  S.  Nicholson. 
H.  A.  Kinsman. 
T.  E.  Wilcox. 

F.  L.  Martin. 

O.  D.  Lawrence. 

AsencT  

Lawler 

Aibla 

Lockrldge 

Manning 

Alta. 

Ames 

Manleton 

Anita 

Marshalltown . . . 

Mason  City 

Mt.  Pleasant 

Milton 

Ankeny 

Battle  Greek 

Bloomfleld 

Boone  

Mount  Vernon.. 

Newton 

North  English. . . 
Nevada  

Bristow 

Carson 

Uenterville 

Charles  City 

Chariton 

Osage  

Orange  City 

Paton 

Clarksyille 

Corning 

Pittsburg 

Polo  Station 

Prescott 

Clermont 

Concord   

Council  Bluffs... 

Paullina 

Dedham 

Danville 

Rockwell  City... 

Rock  Rapids 

Rossville 

• 

Emerson 

Ely 

Sandusky 

Sageyille 

Fulton 

Fontanelle 

Sevmour 

Ford 

Shenandoah 

Spirit  Lake 

State  Center 

Sumner 

Fort  Dodge 

Geneva. 

Grinnell 

Guthrie  Center.. 

Tama 

Hesper 

Hodge 

Unity   

Van  Home 

Waoello 

Hamlin 

Humeston 

Independence 

Indlanola 

Knoxville 

Larrabee.. 

Wheatland 

Willow  Creek.... 

Wlnterset 

Wall  Lake 

Walnut 

LeMars 

What  Cheer 

DISPLAY  STATIONS. 

Through  the  agency  of  this  service  102  display  stations  have 
been  established  and  supplied  with  daily  weather  forecasts  dur- 
ing the  year  1894,  or  for  a  portion  of  that  period.  And  during 
the  year  a  new  system  was  inaugurated  whereby  a  large  num- 
ber of  additional  towns  were  served  with  the  forecasts,  by 
postal  cards  mailed  on  early  trains  from  central  stations,  receiv- 
ing the  telegrams  each  day.  By  this  means  a  much  wider  dis- 
semination of  the  government  forecasts  and  storm  warnings  has 
been  secured.  And  at  this  time,  through  the  daily  press,  and 
by  the  display  of  signals,  and  the  posting  of  cards  at  postof&ces, 
a  very  large  proportion  of  the  people  receive  the  benefit  of 
these  forecasts. 
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METEOROLOGICAL  SUMMARY  FOR  1894. 


Barometer — Mean  pressure  for  the  year,  30  036  inches;  highest  ohserved, 
30.96  inches,  on  December  27,  at  Sioux  City;  lowest  observed,  29.20  inches, 
on  February  9,  at  Keokuk;  range  for  the  state,  1.76  inches;  average  monthly 
range,  1.10  inches. 

Temperature — Mean  temperature  for  the  year,  49.7°,  highest  tempera- 
.  ture  reported,  109°,  on  July  26  and  27,  at  Spirit  Lake;  lowest,  -37°,  on  Jan- 
uary 25,  at  Ames;  range  for  the  state,  146°;  average  monthly  range,  78.8°. 

Precipitation — Average  for  the  state,  21.95  inches;  the  greatest  monthly 
rainfall  reported  was  7.43  inches,  at  Keosauqua,  in  September;  the  least 
was  trace  at  numerous  places  in  February,  July,  August  and  November: 
the  greatest  amount  reported  for  any  twenty-four  consecutive  hours  was 
2.77  inches,  at  Atlantic,  on  the  1st  of  October. 

TV/nd— Prevailing  direction,  northwest:  maximum  velocity  reported  was 
70  miles  an  hour,  from  the  south,  at  Sioux  City  on  June  20. 

There  were  184  clear  days  during  the  year,  109  partly  cloudy,  72  cloudy, 
and  66  days  on  which  .01  inch  or  more  of  precipitation  fell. 

The  following  table  gives  the  monthly  and  annual  mean  temperatures 
and  average  precipitation  for  the  state  for  the  year  1894: 


MONTH. 


January.. 
February... 

March 

April 

May 

June 

July 

August 

September 

October 

November , 
December. 


Means. 


These  figures  show  that  1894  was  one  of  the  warmest  and  dryest  years 
known  in  Iowa  since  weather  observations  have  been  recorded.  The  aver- 
age precipitation  for  the  state  was  about  13  inches  below  the  normal 
amount.  The  mean  temperature  was  about  3.2°  above  the  normal  for  this 
state. 

The  greatest  amount  of  precipitation  recorded  at  any  place  was  29.81 
inches,  at  Sac  City;  the  lowest  was  15.65  inches,  at  Indianola,  for  the  full 
year. 
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MONTHLY  WEATHER  SUMMARY. 


JANUARY. 

Mean  atmospheric  pressure  for  the  month,  30.14  inches;  highest 
observed,  30.81  inches,  at  Clarinda,  on  the  24th;  lowest,  29.44,  at  Daven- 
port, on  the  20th. 

The  month  of  January,  1894,  was  unusually  fine  for  this  region.  At  the 
Central  Station  there  were  14  cloudless  days,  10  cloudy  days,  and 
7  partly  cloudy  days.  The  average  temperature  of  the  first  decade  was  21^; 
second  decade,  36°;  last  decade,  8°.  The  extreme  cold  weather  of  the 
month  occurred  on  the  22d,  23d,  24th,  25th,  27th,  28th  and  29th. 

The  daily  mean  temperature  for  the  state,  19.3°,  was  about  3°  above  the 
normal  for  January.  Ames  reported  the  lowest  temperature,  37°  below 
zero,  on  the  25th. 

The  average  precipitation  for  the  state,  1.09  inches,  was  about  .26  of  an 
inch  below  the  normal.  Keokuk  reported  the  greatest  amount — 2.24 
inches.  The  heaviest  snowfall  was  12  inches,  at  Hawkeye  and  Mechan- 
icsville. 

OBSERVERS'    NOTES: 

Amaaa — CONRADT  Schadt:  The  lowest  temperature  was  29°  below 
zero,  on  the  25th,  which  was  the  lowest  for  quite  a  number  of  years.  The 
following  days  are  the  coldest  on  record  for  several  winters: 


DATE. 


December  27. 1886 

January  6, 18H7 

January  15. 1H88 

February  23,  1889 

January  2Sy  1890 

November  29, 1891 

January  19, 1893 

January  13  and  17, 1893 
January  35, 1894. 


i|2 


23.6 
25 

27 

13.8 

18 

13.6 

21.2 

10 

29 


College  Springs — A.  A.  Berry:  A  very  open  January,  although  a  week 
of  severe  weather.    Pall  wheat  suffered  slightly  with  drouth. 

Keokuk— Frkd  Z.  Gosewisch:  From  January  10th  to  20th  frost  was 
entirely  out  of  the  ground  and  farmers  engaged  in  plowing.  First  ice  cut- 
ting began  on  the  26th,  and  continued  to  the  31st;  from  6  to  7^  inches  in 
thickness,  but  of  poor  quality. 
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FEBRUARY. 

The  mean  pressure  for  the  month  was  30.20  inches.  Highest  pressure 
reported.  30.89,  at  Davenport  and  Clarinda  on  the  23d;  lowest,  29.20,  at 
Keokuk  on  the  9th. 

The  mean  temperature  was  19.7°,  which  is  about  3°  below  the  normal. 
At  the  Central  Station  the  minimum  temperature  was  at  or  below  zero  on 
nine  days  during  the  month. 

The  average  precipitation  was  .89  inches— about  one-half  inch  below  the 
normal.  The  principal  storm  periods  were  9th  to  12th  and  20th,  and  the 
southern  and  eastern  portions  of  the  state  received  the  largest  amount  of 
moisture. 

MARCH. 

The  mean  pressure  was  30  inches.  The  highest  observed  was  30.75,  at 
Clarinda  and  Omaha,  on  the  6th  and  26th.  Lowest,  29.46  inches,  at  Dubuque 
and  Sioux  City,  on  the  10th. 

The  month  of  March,  1894,  was  a  record  breaker  in  respect  to  tempera- 
ture. The  daily  mean  temperature  of  the  first  and  second  decades  was 
about  15°  above  the  normal — the  warmest  on  record  in  Iowa.  The  last 
decade  was  the  coldest  on  record,  the  daily  mean  being  10°  below  the  nor- 
mal for  that  period  in  March.  The  daily  average  for  the  entire  month  was 
about  10°  above  the  normal.  Farm  operations  were  begun  at  least  three 
weeks  earlier  than  in  the  average  of  recent  years,  and  before  the  21st  more 
than  half  the  usual  amount  of  small  grain  was  sown.  AH  forms  of  vegeta- 
tion were  quickened  and  began  to  show  signs  of  life.  But  the  last  week 
brought  a  most  damaging  change,  and  the  full  extent  of  loss  of  fruit  and 
grain  crops  cannot  be  determined.  The  mean  temperature  for  the  state 
was  41°. 

The  average  precipitation,  2.3  inches,  was  the  normal  amount  for  March. 
On  the  whole  the  month  brought  less  than  an  average  amount  of  atmos- 
pheric disturbance  and  severe  storms.  It  was  an  exceptionally  warm 
and  pleasant  March. 

Temperature — Monthly  mean,  as  determined  from  68  voluntary  observ- 
ers' reports,  41°;  highest  monthly  mean,  48.4°,  at  Ft.  Madison;  lowest 
monthly  mean,  34.3°,  at  Osage;  the  highest  temperature  reported,  84°,  at 
Logan,  on  the  17th;  lowest  temperature  reported  was  5°  below  zero,  at  Lar- 
rabee,  Sibley  and  Spirit  Lake,  on  the  25th. 

APRIL. 

Mean  atmospheric  pressure,  29.97  inches.  Highest  observed,  30.40,  at 
Sioux  City,  on  the  5th;  lowest,  29.47  inches,  at  Sioux  City,  on  the  18th. 

The  daily  mean  temperature  was  51.7°,  which  is  3.7°  above  normal.  It 
was  one  of  the  most  favorable  months  for  farm  operations  and  crop  growth 
ever  known  In  this  region. 

The  average  precipitation,  3.07  inches,  was  somewhat  above  the  normal 
amount,  but  the  number  of  storm  days  was  about  the  average,  and  no  sec- 
tion suffered  materially  from  lack  of  moisture.  This  gave  favorable 
conditions  for  farm  work  and  the  time  was  well  improved  in  seeding  and 
preparing  for  corn  planting. 

The  month  of  April  in  this  latitude  is  noted  for  frequent  showers,  and 
this  year  brought  no  exception  to  the  rule.    The  average  rainfall  was  a 
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little  above  the  April  normal,  and  there  were  about  the  usual  number  of 
showers,  some  of  them  notably  severe  within  narrow  areas. 

On  the  17th  a  narrow  belt  of  disturbance  swept  across  the  central 
districts  from  Harrison  to  Clinton  counties.  The  Missouri  Valley  News- 
gave  details  of  a  heavy  downpour  that  occurred  in  the  west-ern  part  of  Har- 
rison county,  the  amount  of  rain  being  variously  estimated  from  six  to  ten 
inches.  The  storm  was  three  to  four  hours  in  duration.  Many  fields  were 
flooded  and  in  the  valleys  some  houses  were  suddenly  inundated,  but  the- 
damage  was  only  nominal. 

Mitchellville,  Polk  county,  on  the  afternoon  of  the  17th  was  visited  by  a 
hail  storm  which  caused  considerable  destruction  of  windows  and  store 
fronts.  The  Industrial  School  building  suffered  heavily.  At  various  points 
on  the  line  eastward  to  Clinton  county  considerable  damage  was  done  by 
hail  and  wind. 

On  the  28th,  hail  storms  of  notable  severity  occurred  at  Lake  City  and 
other  points  in  Calhoun  county,  at  Cherokee  causing  damage  to  the  amount 
of  $10,000,  at  Storm  Lake  and  other  points  along  the  Illinois  Central  rail- 
way, and  at  Glenwood,  Mills  county.  At  the  latter  place  many  hailstones 
measured  twelve  inches  in  circumference,  and  one  large  one  weighed  eleven 
ounces.  The  damage  to  fruit  and  gardens  was  quite  heavy.  In  Cherokee 
county  the  hail  belt  was  ten  miles  in  diameter. 

Keosauqua— John  H.  Landes:  The  hail  storm  of  the 28th  was  one  of 
the  most  severe  that  has  ever  struck  this  section,  continuing  nearly  an 
hour.  The  hailstones  were  very  large,  many  of  them  as  large  as  hen 'a 
eggs.  The  principal  damage  was  done  to  windows  and  tin  roofs;  2.43  inches 
of  rain  fell  in  about  an  hour,  thoroughly  flooding  the  country  and  damaging 
plowed  fields,  gardens,  etc.  Some  bridges  were  washed  out.  On  the  1 7th 
a  man  was  killed  near  here  by  lightning,  and  his  son  was  knocked  senseless 
at  the  same  time.    They  were  near  a  wire  fence  at  the  time. 

MAY. 

The  mean  pressure  of  the  air  was  29.94  inches.  Highest,  30.39  inches, 
at  Davenpert  on  the  11th;  lowest,  29.34,  at  Sioux  City  on  the  16th. 

The  mean  temperature  of  May,  1894,  61.1°,  was  about  1.4°  above  the 
normal.  But  it  was  a  month  of  phenomenal  extremes  of  temperature,  the 
general  range  for  the  state  being  from  90°  to  below  the  frost  line,  on  the  19th 
and  20th,  causing  extensive  damage  to  gardens,  small  fruit,  and  field  crops 
in  some  localities.  It  was  altogether  the  most  damaging  frost  ever  known 
in  Iowa  in  May,  at  that  stage  of  crop  growth.  Lighter  frosts,  quite  general, 
occurred  on  the  27th,  28th  and  30th.  The  greater  part  of  the  month,  how- 
ever, was  warm  and  bright. 

The  average  rainfall  for  the  state,  as  shown  by  the  records  of  seventy- 
seven  stations,  was  1.87  inches — 2.28  inches  below  the  normal.    It  was  the 
dryest  May  ever  known  in  Iowa  since  records  have  been  extensively  kept. 
Only  a  few  localities  reported  the  normal  amount.    In  the  last  half  of  th& 
month  all  districts  suffered  the  effects  of  this  unprecedented  spring  drouth. 

SEVERE  LOCAL  STORMS. 

The  most  destructive  storms  of  the  month,  in  Iowa,  occurred  on  the  5th 
Inst.,  the  damaging  effects  being  noted  at  a  number  of  points  in  the  central 
and  southern  belt  of  counties. 
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On  the  evening  of  the  5th  a  small  but  vigorous  tornado  passed  through 
the  northern  part  of  Appanoose  county,  continuing  its  work  a  short  dis- 
tance into  Davis  county.  It  was  first  observed  about  two  and  one-half  miles 
:80uth  of  Iconium,  and  it  traversed  a  narrow  belt  in  a  southeasterly  direction 
to  a  point  about  five  miles  north  and  eiast  of  Bloomfield,  in  Davis  county. 

Prof.  H.  E.  Reisber,  of  Centerville,  writes:  *'It  started  near  Iconium 
and  traveled  a  little  south  of  east  as  far  as  Unionville.  It  was  a  terrific 
storm  and  tore  everything  in  its  way.  Near  Maine  it  struck  a  large  church 
and  carried  the  building  and  foundation  away,  leaving  scarcely  a  stone.  It 
blew  three  cars  of  coal  twenty-five  yards  from  the  track.  One  farmer's 
house  and  barn  were  blown  away.  A  horse  in  the  barn  was  carried  forty 
rods  and  left  uninjured.  Chickens  were  killed  and  completely  stripped  of 
feathers  The  path  of  the  storm  was  about  one  hundred  yards  wide,  and 
can  be  traced  easily,  as  even  the  bark  from  trees  and  hedges  is  torn  off. 
The  wind  here  (at  Centerville)  was  from  the  southwest  during  the  storm, 
and  blowing  pretty  hard.  There  was  little  lightning,  but  it  was  very 
sharp.'* 

Near  Maine  it  struck  a  house  and  killed  Mrs.  William  M.  McDaniel. 
The  storm  is  described  by  various  people  as  having  a  whirling  motion, 
revolving  counter-clockwise.  The  roar  of  the  storm  was  heard  by  numer- 
ous persons  two  to  four  miles  distant.  Some  hail  was  observed  in  advance 
of  the  tornado.  Hard  rain  began  a  few  minutes  after  its  passage.  There 
was  but  little  lightning,  and  mostly  after  the  wind  storm  passed.  The  dis- 
tance traversed  was  about*  twenty  to  thirty  miles,  and  the  damage  is  esti- 
mated at  $30,000  —  probably  exaggerated.  A  special  from  Ottumwa  says: 
'*Word  is  received  here  from  Belknap  that  a  destructive  tornado  swept 
over  a  portion  of  Davis  county  Saturday  evening.  About  7  o'clock  two 
heavy  clouds  met  in  the  Fox  river  valley,  and  started  to  move  rapidly  in  a 
southeasterly  direction  along  the  course  of  the  stream.  It  soon  commenced 
a  whirling  motion  and  assumed  the  dreadful  funnel  shape.  The  cloud  was 
plainly  visible  from  this  place,  and  was  watched  with  a  great  deal  of  inter- 
est and  no  little  apprehension.  The  house  of  Henry  Daily,  west  of  Dark- 
ville,  was  the  first  residence  in  its  path,  and  Mr.  Baily's  story-and-a-hall 
house  was  utterly  demolished,  scarcely  two  boards  being  left  together. 
Mrs.  Baily  was  severely,  though  it  is  now  hoped  not  fatally,  injured  in  the 
wreck,  and  their  6-year-old  boy  was  so  badly  cut  across  the  face  that  one 
■eye  had  to  be  entirely  removed.  A  14-months-old  infant  was  picked  up  by 
the  wind  and  carried  clear  over  a  barn.  It  was  then  dropped  quietly  onto 
the  earth,  where  it  was  found  unhurt,  with  but  one  little  scratch  on  its  body. 
Another  and  larger  child  was  blown  out  into  a  field,  and  was  met  by  its 
parents  coming  back  towards  where  the  house  had  been,  after  the  storm 
was  over.  The  houses  of  a  man  named  Clark  and  one  named  Morris  were 
blown  from  their  foundations,  and  the  large  barn  of  P.  C.  Martin,  near 
Bloomfield,  was  unroofed.  The  storm  cut  a  swath  an  eighth  of  a  mile  wide 
through  the  heavy  timber,  tearing  trees  two  feet  in  diameter  up  by  the 
roots.  It  is  probable  that  the  timber  broke  the  force  of  the  storm,  however, 
as  little  damage  was  done  after  leaving  it." 

On  the  afternoon  of  May  5  a  hail  and  wind  storm  passed  through  the 
central  belt  of  counties,  from  Poweshiek  to  Johnson.  At  Brooklyn  the 
damage  by  hail  and  wind  was  quite  heavy,  and  for  fifty  miles  eastward  there 
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was  a  belt  disturbance  of  three  to  five  miles  in  width,  with  considerable- 
damage  to  window  glass,  roofs,  fruit  trees  and  crops.  The  storm  wrought- 
the  greatest  destruction  at  Iowa  City.  Prof.  A.  L.  Amer,  of  the  State 
University,  writes:  **  This  section  was  visited  this  afternoon  (May  5)  by  a 
most  disastrous  hail  storm,  occurring  about  5  P.  M.  It  began  as  a  thunder 
storm  coming  from  due  west,  the  rain  beginning  about  4:30  p.'m.  Th& 
clouds  were  densely  black.  After  a  time  hail  began  to  fall,  in  size  about 
half  an  inch  in  diameter.  Suddenly  a  downpour  began  which  will  ever  be 
remembered  in  eastern  Iowa.  I  measured  hailstones  which  were  two  inches 
in  diameter.  One  was  two  and  one-half  inches  in  its  longest  dimension. 
The  damage  in  this  city  will  reach  many  thousands  of  dollars.  Besides  the 
destruction  of  window  glass  and  plate-glass  fronts,  many  tin  roofs  were  rid- 
dled with  holes,  thus  exposing  valuable  goods  to  damage  by  rain.  The 
total  loss  at  Iowa  City  has  been  variously  estimated,  from  $50,000  to  $75,000. 
On  the  same  evening  Clinton  was  visited  by  a  very  severe  rain  and  wind 
storm,  accompanied  by  a  little  hail. 

JUNE. 

The  mean  pressure  for  the  month  was  29.94  inches.  Highest,  30.28 
inches,  at  Omaha  (Neb.),  on  6th;  lowest,  29.50  inches,  at  Sioux  City,  on 
the  27th. 

The  month  of  June  was  warm  and  excessively  dry.  The  daily  mean 
temperature  for  the  state  was  73.2^,  or  4°  above  the  normal. 

The  average  precipitation  for  the  state  was  2.67  inches — 2  28  inches 
below  the  June  normal.  Following  the  dryest  May  on  record,  in  Iowa,  the 
conditions  in  June  were  exceeding  unfavorable  for  all  crops  except  corn. 
The  rainfall  was  scattering  and  unequally  distributed,  ranging  from  .57  of 
an  inch  in  Washington  to  6  20  inches  in  Sac  City. 

But  though  an  unusually  dry  month,  the  fact  is  to  be  noted  that  there 

were  only  two  days  on  which  no  rain  fell  at  one  or  more  stations  in  the 

state,. and  there  were  thunder  storms  reported  at  some  point  twenty-two 

days  in  the  month. 

observers'  notes. 

Cedar  Rapids — H.  D.  Olds:  From  May  25  to  June  15  there  was  abso- 
lutely no  rainfall.  Showery  the  balance  of  the  month.  Hay  and  oats 
light.  Potatoes  short.  Wells  and  streams  very  low.  Corn  never  looked 
better. 

College  Springs — A.  A.  Berry:  Ground  in  very  dry  condition.  No  hay, 
and  pastures  very  short.  Small  grain  an  average  or  above.  Large  acre- 
age of  corn,  as  much  of  the  oats  crop  was  planted  to  corn.  Rain  needed 
badly. 

Richland — ^W.  A.  SHAFFER:  There  was  not  a  day  in  this  month  but 
what  the  sun  shone  more  or  less. 

Humboldt — HENRY  S.  WELLS :  Dry  weather  prevails.  Com  only  is 
not  affected  by  it.  Tame  grass  is  too  light  to  cut.  All  pasture  looks  like 
sheep  pasture. 

Keosauqua—Jows  H.  L ANDES:  We  have  not  had  a  general  rain  over 
the  county  since  May  10,  although  we  have  had  neighborhood  rains  more 
or  less  over  all  parts.    No  storm  disturbances  of  any  kind  this  month. 

Mason  City — H.  I.  Smith:  Severe  wind  from  the  west  and  southwest 
at  9  P.  M.  on  the  20th  blew  down  outhouses  and  trees,  and  store  fronts  in 
Mason  City,  and  sheds,  bams  and  wind  mills  in  the  country. 
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JULY. 

The  mean  pressure  for  July  was  30  inches;  higphest,  30.21  inches  at 
Olarinda,  Des  Moines  and  Omaha  on  the  2d;  lowest,  29.62  inches  at  Sioux 
<:;ity  on  the  26th. 

July,  1894,  has  become  historic,  breaking  all  previous  records  and  mak- 
ing one  of  its  own  as  the  dryest  month  ever  experienced  in  Iowa.  The 
mean  temperature  was  76.4°,  which  is  2.39  above  the  normal  for  the  state. 
The  average  precipitation  was  .63  of  an  inch  —  3.67  inches  below  the 
normal  amount.  Over  three-fourths  of  the  state  received  less  than  half  an 
inch  of  rain  during  the  month,  and  a  number  of  localities  reported  only  a 
trace.    The  greatest  amount  reported  was  3.50  inches  at  Centerville. 

The  culminating  period  of  the  drouth  was  on  the  25th,  26th  and  27th, 
during  which  the  wind  attained  a  high  velocity  and  the  temperature  was 
expressed  in  three  figures. 

At  Des  Moines,  on  the  26th,  the  maximum  temperature  was  104°,  and 
the  wind  reached  a  velocity  of  34  miles  an  hour.  The  highest  temperature 
reported  was  109°  at  Spirit  Lake  on  the  26th  and  27th. 

The  air  was  exceedingly  dry  throughout  the  month.  At  the  Central 
Station  the  mean  relative  humidity  for  July  was  46  per  cent,  or  about  26 
per  cent  below  normal.    In  July,  1892,  it  was  73  per  cent. 

Thunder  storms  were  reported  at  some  points  in  the  state  on  the  Ist, 
6th,  6th,  13th,  18th,  19th,  20th,  22d,  23d,  24th,  26th,  27th,  28th,  29th,  30th, 
^Ist. 

OBSERVERS'   NOTES. 

Clinton— Bn,  LUKE  ROBERTS:  Notwithstanding  last  July  did  not  "beat 
the  record  "  on  high  temperature,  yet  it  furnished  a  great  number  of  very 
warm  days,  much  sunshine,  a  minimum  number  of  cloudy  days  and  a 
deficiency  in  precipitation  which  beats  the  record.  On  the  evening  of  the 
19th  and  morning  of  the  20th  rain  fell  to  the  amount  of  .21  inch,  and  on 
the  28th  .18  inch  more,  making  a  total  of  .39  inches  for  the  month.  This  is 
the  total  precipitation  from  the  26th  of  June  to  the  close  of  July.  While 
May  was  quite  liberal  in  rainfall,  June  was  much  below  normal,  so  that 
July  was  without  a  fountain  to  draw  from,  the  result  being  the  most  severe 
and  protracted  drouth  experienced  in  this  locality  within  the  last  sixteen 
jears.  July,  1880,  furnished  only  .40  inch  of  rain,  but  a  higher  per  cent  of 
cloudiness,  and  in  June  preceding  the  precipitation  was  6.50  inches,  the 
last  storm  being  on  the  30th. 

At  the  close  of  the  month  we  find  pastures  dry  and  valueless,  and  the 
feeding  of  stock  a  necessity.  Corn  and  potatoes  plead  in  vain  for  relief, 
and  their  value  to  the  tiller  of  the  soil  is  rapidly  diminishing  from  day  to 
-day. 

The  interest  in  the  great  drouth  has  so  absorbed  the  attention  of  every 
one,  that  no  ordinary  phenomenon  attracts  attention.  In  fact  there  was 
but  little  else  worthy  of  special  mention,  very  little  thunder  and  lightning, 
and  one  short  exhibition  of  northern  lights  on  the  evening  of  the  1st.  The 
water  in  the  Mississippi  almost  reached  its  low  water  mark. 

Cresco — Gregory  Marshall:  July,  1894,  has  been  the  hottest  and 
dryest  ever  known  here,  and  105°  is  the  highest  temperature  reached  in 
that  period.  The  corn  is  half  killed  already,  with  prospect  of  further 
damage  if  drouth  continues.    Grass  seed  sown  last  spring  is  all  lost. 
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Glenwood — Seth  Dean:  No  thunder  storm  at  Glen  wood  during  July. 
The  most  severe  drouth  ever  known  here. 

Newton — A.  LUFKIN:  At  this  point  we  are  12.17  inches  short  of  the 
normal  rainfall  up  to  July  31,  1893,  which  makes  1,380  tons  of  water  per 
acre  less  than  the  rainfall  for  the  same  time  in  1893. 

College  Springs— A.  A.  BERRY :  Too  much  sunshine  and  altogether  too 
little  moisture.  Corn  cannot  make  an  average  of  over  five  bushels  per 
•acre  and  much  of  it  will  not  make  fodder.  The  26th  we  had  a  regular 
Kansas  hot  wind  that  did  inestimable  damage.  Wheat  turning  out  well, 
some  going  as  high  as  43  bushels  per  acre  and  testing  62  to  65  pounds  per 
bushel. 

Cedar  Rapids — H.  D.  Olds:  Hot  weather  and  no  rain  to  amount  to  any- 
thing sums  up  the  month's  record.  Crops  dried  up  and  stock  suffering  for 
want  of  feed  and  water,  is  the  only  thing  to  be  said. 

AUGUST. 

Mean  pressure  for  the  month,  30.01  inches.  Highest  observed,  30.25 
inches,  at  Cresco,  on  the  4th;  lowest  observed,  29.77  inches,  at  Sioux  City, 
on  the  6th. 

The  month  of  August  was  hot  and  generally  dry,  bringing  but  tempor- 
ary relief  from  the  withering  drouth  which  prevailed  through  the  summer 
months.  The  mean  temperature  for  the  state  was  74.6^,  which  is  an  aver- 
age daily  excess  of  3.6^  above  the  normal  for  August.  The  first  decade 
brought  very  high  temperatures,  almost  unclouded  skies  and  but  little 
more  than  a  trace  of  rain.  This  heated  term  culminated  in  light  showers, 
extending  over  the  larger  part  of  the  state.  The  highest  temperature 
recorded  for  the  month  was  108°  at  Logan  and  Glenwood,  on  the  10th; 
lowest  temperature,  38°  at  Elkader  and  Mason  City  on  the  3d,  and  at  Iowa 
City  on  the  4th.    The  temperature  range  for  the  state  was  70°. 

The  average  rainfall  was  1.58  inches — 2.02  inches  below  the  normal 
amount.  The  bulk  of  the  rainfall  came  within  the  second  decade,  10th  to 
20th.  Newton  reports  the  highest  measurement — 4.53  inches;  the  least 
amount  was  a  trace  at  College  Springs. 

Thunder  storms  were  reported  from  some  point  in  the  state  on  the  fol- 
lowing dates:  1st,  10th,  11th,  12th,  13th,  14th,  15th,  16th,  17th,  20th,  22d, 
23d,  24th,  25th. 

SEPTEMBER. 

Mean  pressure  for  the  month,  30.00  inches.  Highest  observed,  30.52 
inches,  at  Clarinda  on  the  24th;  lowest  observed,  29.50  inches,  at  Sioux  City 
on  the  28th. 

The  month  of  September,  1894,  was  warmer  than  the  average,  and  gen- 
erally very  favorable  for  farm  work  and  the  maturing  of  crops.  The  mean 
temperature  for  the  state  was  65.1°,  which  is  3°  above  the  normal.  The 
highest  temperature  reported  was  100°,  at  Mooar  on  the  1st;  lowest,  26°,  at 
Rockwell  City  on  the  16th. 

The  average  precipitation  for  the  state  was  3.57  inches,  which  is  .13  of 
<an  inch  below  the  normal.  The  southeast  district  reports  the  heaviest 
rainfall,  the  maximum  amount  being  7.43  inches,  at  Keosauqua:  the  lowest 
amount,  .59*of  an  inch,  at  Rockwell  City. 
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At  the  close  of  September  the  records  at  the  Central  Station  showed  & 
deficiency  of  12.39  inches  in  the  amount  of  precipitation  for  the  preceding 
nine  months. 

The  heaviest  storms  of  the  month  occurred  on  the  20th  and  21st.  On  the 
20th  a  severe  thunder  and  hail  storm  passed  over  Des  Moines,  causing  many 
thousand  dollars'  damage  by  hail  and  Hood  in  the  city,  and  through  the 
counties  of  Polk,  Warren  and  Marion.  The  wind  storm  on  the  evening  of 
the  2l8t,  passing  through  the  counties  of  Clay,  Palo  Alto,  Kossuth,  Han- 
cock, Worth,  Mitchell  and  Howard,  was  accompanied  by  a  group  of  small 
tornadoes,  which  caused  the  death  of  between  fifty-five  and  sixty  persons, 
and  destroyed  at  least  $600,000  worth  of  property.  It  was  the  most  destruc- 
tive storm  of  the  year  in  the  west. 

A  DESTRUCTIVE  STORM. 

On  the  evening  of  September  21,  between  the  hours  of  7  and  11,  a  heavy 
storm  passed  through  the  counties  of  Clay,  Palo  Alto,  Kossuth,  Hancock, 
Winnebago,  Cerro  Gordo,  Worth,  Mitchell  and  Howai-d,  and  continued  with 
diminished  energy  across  Winneshiek  county  and  thence  into  Wisconsin. 
An  ofiF-shoot  or  part  of  the  same  storm  crossed  the  line  and  wrought  heavy 
damage  in  the  southeastern  counties  of  Minnesota.  The  newspaper  and 
other  accouhts  of  the  storm  indicate  that  the  destruction  of  life  and  property 
was  caused  by  a  group  of  thunder  and  hail  storms,  accompanied  by  heavy 
wind  squalls,  carrying  in  their  wake  two  or  three  small  but  vigorous  torna- 
does which  struck  the  earth  at  numerous  points  along  the  line  of  the  dis- 
turbance. The  distance  traversed,  on  a  nearly  direct  course  east  by  north, 
was  over  two  hundred  miles.  A  diagram  of  the  storm  belt  would  show  it  in 
fan-shaped  form,  varying  from  a  few  thousand  feet  at  its  point  of  inception  to 
about  twenty-five  miles  in  width  at  its  eastern  extremity. 

A  local  paragraph  in  the  Le  Mars  Sentinel  states  that  the  first  appear- 
ance of  the  storm  was  near  that  place,  at  about  5  p.  M.  Two  mighty  cur- 
rents of  air  met,  it  is  stated,  and  a  funnel  was  formed,  which  left  a  narrow 
trail  through  the  corn  fields,  passing  to  the  northeast  within  two  miles  of 
Le  Mars.  The  storm  evidently  did  not  assume  a  very  destructive  form 
until  it  reached  Lincoln  and  Riverton  townships,  in  Clay  county,  in  which 
region  the  complete  destruction  of  buildings  began. 

From  this  point  in  Clay  county  the  Iowa  Mutual  Tornado  Insurance 
Company  reports  total  losses  of  buildings  in  every  county  and  in  nearly 
every  township  on  a  nearly  direct  line  to  Cresco,  Howard  county.  Presi- 
dent Miles  Bradford  of  that  company,  who  has  recently  traveled  over  a 
large  part  of  the  storm's  pathway  in  Iowa,  adjusting  the  losses  sustained 
by  his  association,  gives  a  vivid  description  of  the  desolation  wrought,  and 
his  report  leaves  no  doubt  that  the  bulk  of  the  work  of  destruction  was 
caused  by  tomadic  movements  of  the  wind  at  various  points  along  the  line. 

Fortunately  there  was  no  large  town  directly  in  the  pathway  of  this 
destructive  storm,  but  it  passed  close  to  the  thriving  cities  of  Emmetsburg, 
Algona,  Osage  and  Cresco  and  swept  through  the  little  hamlets  of  Cylinder, 
Hayfield  and  Lowther. 

The  first  reports  of  the  losses  of  life  and  property  were  somewhat  exag- 
gerated, but  it  has  been  ascertained  that  fifty-three  persons  were  killed 
outright,  or  died  within  a  day  or  two  after  the  storm,  and  some  others  were 
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very  seriously  wounded.  The  loss  of  property  fell  most  heavily  upon  the 
fagrmers,  and  it  is  impossible  to  make  an  approximately  correct  estimate  of 
the  aggregate  amount. 

W.  S.  Nicholson,  of  Willow  Creek,  Clay  county,  residing  near  the  track 
of  the  storm,  at  its  inception,  writes  as  follows:  **At  7  o'clock  p.  M.,  Sep- 
tember 21st,  a  heavy  storm  passed  across  the  county  from  west  to  east  by 
north,  which  developed  a  path  of  squalls,  blowing  down  some  trees,  small 
buildings  and  haystacks.  The  Swedish  Lutheran  church  in  Lincoln  town- 
ship was  entirely  demolished.  The  storm  seemed  to  become  more  severe 
as  it  moved  eastward."  Several  farm  houses  were  destroyed  but  no  lives 
were  lost  in  Clay  county. 

Entering  Palo  Alto  county  the  storm  swooped  down  and  wrought  some 
damage  on  the  divide  in  the  southwest  comer  of  Highland  township,  then 
passed  lightly  over  the  valley  of  the  Des  Moines  river,  coming  down  again 
with  destructive  force  about  a  mile  south  of  Emmetsburg.  Mr.  J.  H.  Car- 
michael,  voluntary  observer  at  Emmetsburg,  writes  as  follows: 

During  the  afternoon  the  atmosphere  seemed  heavy  and  oppressive,  the  thermom- 
eter indicating  a  temperature  of  76  to  78**.  The  prevailing  wind  direction  was  south* 
east,  sky  cloudy.  The  storm  was  first  noticed  about  5:50  p.  m.  in  south  west,  with  notli- 
Ing  unusual  in  its  appearance.  The  clouds  were  of  a  greenish  black  hue,  moving 
toward  the  northeast.  Thunder  was  first  heard  about  6:15  p.  m.  At  this  time  another 
storm  was  observed  in  the  northwest,  moving  toward  the  southeast.  Blinding  flashes 
of  lightning  and  violent  thunder  accompanied  both  storms.  So  vivid  were  the  flashes 
and  so  intense  the  darkness  between  them  that  it  was  almost  impossible  to  observe  the 
action  of  the  storm  clouds. 

As  nearly  as  I  can  ascertain  the  two  storms  came  together  about  eighteen  to 
twenty  miles  west  of  Emmetsburg.  Rain  began  to  fall  here  about  6;40  p.  m.,  gently  at 
first  and  with  light  winds.  Thunder  and  lightning  became  more  violent.  The  rain 
ceased  about  7:20,  thunder  and  lightning  continuing.  Suddenly  there  was  a  blinding 
flash  of  lightning,  followed  by  a  tempest  of  hailstones  varying  from  a  walnut  to  a  hen's 
egg  in  size.  This  was  accompanied  by  light  winds  from  both  north  and  east,  as  shown 
by  broken  panes  of  glass  on  both  sides  of  houses.  The  hall  storm  continued  for  about 
three  minutes  and  was  followed  by  a  brief  calm.  At  7:30  the  tornado  struck  the  fair 
grounds,  one-half  mile  south  of  the  center  of  the  town  and  almost  exactly  in  the  geo- 
graphical center  of  the  county,  demolishing  the  buildings,  stables,  fences,  etc.,  carry- 
ing the  buildings  and  fences  on  the  north  part  of  the  grounds  to  the  northeast  and 
those  of  the  south  and  southeast  parts  to  the  southeast,  while,  singularly,  the  west 
fence  was  carried  to  the  west.  The  cemeteries  adjoining  the  fair  grounds  on  the  south 
were  swept  and  many  of  the  monuments  were  overturned,  mostly  to  the  east.  Across 
the  road  east  of  the  cemeteries  the  house  and  farm  buildings  were  wrecked  and  carried 
to  the  northeast;  1,500  bushels  of  threshed  oats  were  carried  entirely  away.  The  family 
had  a  storm  cave  close  to  the  house,  but  were  unable  to  use  it,  as  the  usual  roar  which 
ascoDQpanies  tornadoes  was  not  heard,  and  five  members  of  the  family  were  injured, 
without  loss  of  life,  however.  Parties  living  in  and  near  the  track  of  the  storm  claim 
to  have  seen  from  one  to  three  funnel  shaped  clouds;  these  appeared  to  some  of  them 
to  have  been  of  a  whitish  color.  A  Mr.  Peters,  living  three  miles  east  of  Mr.  Foley  and 
almost  in  the  center  of  the  track  of  the  storm,  claims  to  have  distinctly  seen  three  of 
the  death  dealing  monsters ;  one  was  to  the  north  and  another  to  the  south  of  him  and 
had  passed  to  the  east  of  his  place,  moving  In  a  zigzag  course;  the  third  one,  coming 
from  the  west,  was  almost  upon  him  when  he  discovered  It;  he  had  barely  time  to  drop 
into  his  cyclone  cellar  when  It  passed  over,  demolishing  his  house  and  out  buildings, 
carrying  the  debris  to  the  east.  The  Gallagher  brothers'  places,  a  short  distance  to 
the  northwest  of  Mr.  Peters',  were  visited  and  the  barns,  sheds  and  granaries  destroyed 
and  the  fr^ments  carried  to  the  northeast.  The  trees  growing  in  front  of  their  places 
on  both  sides  of  the  road  were  uprooted  and  some  of  them  twisted  off  and  blown  to  the 
north.  Neither  of  the  houses  was  damaged  to  any  extent.  Hundreds  of  haystacks  in 
the  path  of  the  storm  had  the  appearance  of  having  the  tops  twisted  off  and  carried 
away,  others  seemed  to  have  been  turned  bottom  side  up.  A  steel  windmill  belonging 
to  Mr.  Myers  was  badly  twisted  and  bent  toward  the  west. 
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The  Golden  residence,  where  three  of  the  family  were  killed,  and  the  bams  and 
Bheds  of  Mr.  Oullen,  situated  about  forty  rods  to  the  east,  were  carried  to  the  sonth- 
east,  while  property  damaged  near  the  little  town  of  Cylinder,  about  a  mile  to  the 
southeast,  was  carried  in  an  easterly  direction.  The  storm  covered  a  space  of  about 
two  miles  in  width.  Fortunately,  however,  it  passed  through  a  strip  of  territory  not 
very  thickly  settled.  In  traveling  a  distance  of  five  miles  eastward  the  storm  moved 
one  mile  to  the  north.  As  near  as  can  be  estimated  the  onward  movement  of  the 
storm  was  about  thirty  miles  per  hour.  The  north  and  middle  appendages  appear  to 
have  done  the  most  damage  in  this  county.  A  mile  on  either  side  very  little  was  felt 
of  this  terrible  monster,  and  very  few  people  living  in  this  city  realised  until  the  next 
day  how  near  it  came  to  being  another  Pomeroy  disaster.  The  only  wind  that  was  partic- 
ularly noticeable  in  the  town  was  a  sudden  gust  from  the  north  lasting  but  a  moment 
or  two,  and  supposed  to  be  about  the  time  the  fair  grounds  were  struck.  The  storm, 
with  Its  almost  incessant  thunder  and  lightning,  quickly  passed  to  the  east.  Seven 
miles  east  of  this  place  the  storm  seems  to  have  disappeared,  only  to  reappear  about 
six  miles  further  on  in  Kossuth  county. 

No  rain  following  the  storm;  precipitation,  .62  of  an  inch;  temperature  after 
.«torm,  fll". 

The  width  of  the  storm  track  (two  miles)  through  Palo  Alto  county, 
indicates  that  there  were  three  tornado  funnels,  which  moved  on  nearly 
parallel  lines  for  some  distance,  and  then  diverged  as  they  moved  eastward, 
assuming  gradually  the  form  of  a  direct  wind  of  hurricane  force.  One  of 
these  triplets  passed  through  Worth,  crossing  the  Cedar  river  near  St. 
Ansgar,  thence  in  a  direct  line  to  Le  Roy  and  other  points  in  Minnesota. 
'The  other  ^^ twisters"  kept  on  the  more  direct  line  of  disturbance,  passing 
tbelow  Manly  Junction,  striking  with  renewed  force  near  Osage,  then  wip- 
ing out  the  little  hamlet  of  Lowther,  causing  heavy  damage  at  other  points 
in  Howard  county. 

At  the  little  station  of  Cylinder,  southeast  of  Emmetsburg,  six  dwell- 
ings and  a  number  of  outbuildings  were  destroyed.  It  is  reported  that 
nine  people  were  killed  near  Emmetsburg  and  Cylinder,  in  Palo  Alto 
xjounty. 

Kossuth  county  seems  to  have  suffered  heavy  loss  of  life  and  property. 

J\.  local  paper  gave  the  names  of  nineteen  dead  and  six  more  probably 

fatally  injured,  within  the  limits  of  that  county.    The  Algona  Upper  Dea 

Moines  contains  a  very  full  report  of  the  storm,  from  which  the  following 

paragraphs  are  clipped: 

The  storm  swept  across  Kossuth  county  from  west  to  east  Friday  evening  at  8 
■  o'clock,  about  three  and  one-half  miles  north  of  Algona.  It  entered  the  county  in 
Lotts  Creek  township,  and  going  slightly  to  the  north  crossed  the  Black  Oat  creek  to 
the  river,  and  then  carried  destruction  along  Plum  creek,  passing  over  the  county  line 
a  little  north  of  the  VVm.  Ward  farm.  It  covered  a  territory  about  a  mile  wide,  demol- 
ishing bams,  mills  and  stacks.    In  its  path  it  destroyed  everything. 

The  storm  came  without  warning.  The  breaking  of  windows  was  the  first  intima- 
tion people  had  of  anything  to  be  feared.  Some  reached  their  cellars,  some  were 
caught  at  the  cellar  door.  At  Algona  the  wind  was  from  the  south.  North  of  the  track 
>  of  the  storm  the  wind  was  from  the  north.  From  both  directions  It  sucked  the  air  into 
its  vortex.  In  places  It  struck  with  Incredible  fury,  and  in  others  the  escape  of  baild- 
ings  and  people  was  almost  miraculous.  It  took  a  course  no  one  would  have  bellsTed 
I)ossible  through  wooded  creek  valleys  and  across  the  I)es  Moines.  Some  report  notic- 
ing a  roaring  sound,  but  those  In  the  path  of  it  say  they  did  not  notice  it.  The  light- 
ning was  exceedingly  brilliant,  but  the  lack  of  thunder  or  any  roar  was  so  conspicuous 
as  to  excite  attention  In  Algona. 

The  wind  performed  many  curious  freaks  along  its  course.    At  the  Kargleder  place 

an  Iron  pump  and  the  iron  tubing  were  taken  out  of  the  well,  and  here  also  a  granary 

full  of  wheat  was  left  untouched.    At  Barrick's  a  turkey  was  stripped  of  feathers,  and 

•over  east  at  Holman's  a  rooster  was  trying  to  crow  Saturday  morning  with  its  feathers 
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plucked.  At  Boever's  the  reporter  found  a  duck  which  had  lain  all  night  with  a  heavy 
beam  on  its  head,  and  which  was  able  to  open  one  eye  and  qnack  when  It  was  released. 
A  turkey  with  both  eyes  out,  and  a  p\g  at  Joseph  Thompson's  with  a  pine  stick  In  its 
ahoiilder  several  inches  are  reported.  At  Mr.  Schenck*s  an  old  granary  stood  safely 
right  In  the  path  of  the  wind.  At  Mr.  Bice's  an  empty  wash  tub  stood  on  his  water 
tank  In  front  of  the  wind  mill.  The  mill  and  tower  and  chicken  house  were  torn  out 
completely,  but  the  tub  never  moved  an  Inch.  The  chicken  house,  a  heavy  16x16  foot 
building,  was  taken  around  the  end  of  the  hay  stack  and  set  in  between  two  red  oak 
trees,  where  it  would  have  been  difficult  to  pull  it  with  horses,  without  a  window  glass 
being  broken,  and  Saturday  morning  the  hens  were  sitting  on  their  eggs  as  uncon- 
sciously as  though  they  had  not  been  moved.  At  Mr.  Rice's  also  the  window  lights 
were  broken  In  the  east  end  of  the  house.  Fences  were  destroyed  all  along,  but  at  the 
Boever's  place  the  wire  was  broken  and  blown  about  by  the  force  of  the  wind. 

At  W.  F.  Ferguson's  only  the  remains  of  a  willow  hedge  testify  that  the  place  was 
ever  Inhabited.  His  house  was  scattered  for  half  a  mile  through  the  corn  field.  His 
own  escape  was  miraculous.  With  his  wife  and  baby  he  was  carried  twenty  rods,  part 
way  through  the  willows  over  rough  ground.  When  the  storm  was  by  he  found  himself 
holding  his  wife,  both  unhurt,  and  the  baby  on  a  piece  of  the  house  roof  near  by,  cry- 
ing, but  also  unhurt.  He  gathered  all  that  was  left  of  his  fine  farm  outfit  into  a  wagon 
box. 

West  of  the  Boevers'  farm  the  first  place  demolished,  was  Fred  Pompe's.  Every- 
thing was  destroyed,  and  Mrs.  Pompe,  who  is  a  large,  fleshy  woman,  and  five  little  girls 
bad  a  miraculous  escape.  The  house  tumbled  down  about  their  ears,  but  the  timbers 
so  fell  that  a  little  space  a  few  feet  in  dimensions  was  left,  and  in  this  they  were  hud- 
dled. After  they  were  taken  out  no  one  could  believe  that  they  had  been  in  so  small  a 
space.  Mr.  Pompe  and  the  other  children  had  been  in  town  to  the  fair  and  had  not  gone 
home  and  so  escaped. 

The  branch  of  the  storm  that  passed  in  a  northeastern  direction  wrought 
same  destruction  in  Winnebago  county.    The  Forest  City  Summit  says: 

There  seems  to  have  been  a  division  of  the  storm  somewhere  near  Wesley,  in  Kos- 
suth county,  from  which  point  one  funnel  traveled  due  northeast,  while  the  other  took 
a  more  easterly  direction.  The  line  of  the  first  mentioned  crossed  the  northwest  comer 
of  Bingham  township,  in  Hancock  county,  and  continued  in  a  northeasterly  direction 
across  Winnebago  county  and  passed  into  Minnesota  at  section  10,  of  Eden  township. 
The  other  cloud  crossed  the  north  end  of  Hancock  county,  leaving  the  county  at  the 
line  of  section  1,  in  Ellington  township. 

At  the  Bilstad  farm,  one  mile  west  of  Amund  postofflce,  the  Breckey  family  and 
others  had  a  most  thrilling  experience.  There  were  seven  persons  In  the  house,  which 
was  picked  up  and  carried  several  rods  and  then  dashed  to  pieces.  There  was  a  fire  in 
the  stove  at  the  time  and  this  ignited  a  portion  of  the  wreck  beneath  which  A.  H.  Ross 
and  another  person  were  pinioned.  Mr.  Ross  says  that  a  wall  of  the  building  lay  across 
his  body,  but  his  head  and  shoulders  were  free,  and  in  this  position  he  lay  and  fought 
the  fire  with  his  hands.  Both  men  succeeded  in  crawling  from  under  the  wreck  and  at 
once  looked  after  the  rest  of  the  folks,  all  of  whom  were  found  to  l^e  safe.  Mr.  Ross 
bad  his  face  pounded  up  In  a  dreadful  manner  by  the  flying  debris,  but  is  thankful  in 
getting  off  with  his  life. 

In  the  northern  past  of  the  county  the  damage  to  grain  stsCcks  was  very  heavy,  and 
for  a  distance  of  seven  miles  south  from  the  state  line  it  is  estimated  that  the  total  loss 
of  property  will  aggregate  160,000. 

J.  M.  Elder,  Esq.,  of  Concord,  wrote  as  follows:  "The  destruction  and 
loss  of  life  by  the  tornado  of  the  evening  of  the  21st  cannot  be  fully  ascer- 
tained at  this  time  (September  23).  The  destruction  of  property  within  the 
storm  limits  was  the  most  complete  I  ever  saw;  in  fact,  complete  annihila- 
tion. Fortunately  the  limits  were  narrow.  The  time  was  between  8  and  9 
p.  M.,  during  which  period  the  electric  storm  which  prevailed,  for  awful 
grandeur,  was  never  equaled.  The  whole  heavens  were  illuminated,  dis- 
closing storm  centers  in  every  direction,  while  the  thunder  was  incessant 
and  so  terrific  that  houses  were  shaken  on  their  foundations  as  by  a  distant 
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earthquake.  The  reports  from  other  counties  are  sorrowful  indeed.  The 
storm  was  phenomenal  in  (1)  occurring  at  so  late  an  hour,  (2)  occurring  so 
late  in  the  season,  and  (3)  in  possessing  all  the  characteristics  of  a  true 
tornado,  as  distinguished  from  a  straight  wind.  I  visited  to-day  five  farms 
upon  which  the  buildings  are  utterly  destroyed,  and  large  quantities  of 
stock  lying  dead  about  the  ruins." 

In  Cerro  Gordo  and  Worth  counties  the  loss  of  life  was  comparatively 
light.  Through  Mitchell  county  there  were  two  well  defined  tracks,  show- 
ing the  destructive  effects  of  tornadoes,  which  are  quite  fully  described  in 
the  following  report  from  Observer  G.  D.  Pattengill,  of  Osage: 

On  the  night  of  September  21  two  tornadoes  passed  over  this  county,  both  of  which 
were  destructive  to  farm  buildings  and  crops  in  their  paths.  The  northern  one  seemed 
to  be  on  its  way  to  LeRoy,  Minn.  From  the  point  where  it  entered  the  county  (Twp.  99, 
li.  18),  until  near  the  Little  Cedar  river,  it  was  very  destructive.  Besides  houses,  bams, 
crops,  etc.,  it  picked  up  a  large  iron  bridge  over  the  Cedar  river  near  St.  Ansgar,  and 
left  it  a  wrecic,  bottom  up,  some  four  or  six  rods  up  the  stream.  This  tornado  moved 
more  to  the  northeast  than  its  mate.    The  time  was  l)etween  10  and  10:90  p.  m. 

The  other  storm  must  have  passed  over  the  southern  part  of  Osage,  and  it  dropped 
down  and  began  scattering  grain  and  corn  shocks  within  a  mile  eastward  of  the  town. 
After  doing  slight  damage  to  buildings  a  mile  or  two  it  reached  the  great  bams  of 
Nichols  &  Cotter,  and  thence  east  and  but  little  north,  along  a  road  with  houses  on 
each  side.  It  left  nothing  but  ruins.  It  had  been  raining  at  intervals  after  7:00  p.  m.,  and 
about  9:30  I  noticed  much  lightning  along  the  west  and  northwest.  At  almost  exactly 
10;00  it  began  to  hail,  the  wind  until  this  time  l)eing  almost  southeast.  It  veered  to  tlie 
south,  then  west,  then  northwest.  The  hail  was  very  large,  and  much  glass  was  broken. 
There  was  a  constant  play  of  lightning,  but  no  discharges  reached  the  ground,  and  no 
signs  of  it  appeared  in  the  wreckage.  Many  persons  were  hurt,  and  five  were  killed, 
all  within  one-half  mile ;  no  others  in  this  county  so  far  as  I  have  heard.  This  storm 
was  going  directly  toward  the  little  station  of  Lowther,  in  Howard  county. 

The  trees  and  corn  on  the  north  side  of  the  track  were  bent  or  broken  towards  the 
south  or  southeast,  and  on  south  side  towards  north  or  northeast.  At  some  points  it 
showed  that  trees  were  broken  towards  the  west  or  northwest  as  the  tornado  was 
approaching,  and  afterwards  other  trees  and  debris  were  thrown  upon  them  from  the 
opposite  direction  as  the  storm  passed  ahead.  This  was  nicely  shown  in  one  grove 
where  a  part  of  the  trees  fell  to  the  west  at  the  beginning,  and  over  them  are  laid 
another  lot  of  trees  which  fell  towards  the  east  and  southeast.  The  center  of  the  tor- 
nado did  not  seem  to  move  forward  in  a  direct  line,  at  times  east  and  again  northeast. 
It  seems  to  me,  after  looking  over  a  portion  of  its  track,  that  the  wind  was  rushing 
furiously  toward  the  center  from  all  points  of  the  compass  at  the  same  time,  and  that 
there  was  a  very  rapid  current  ascending  through  the  center.  Some  large  and  heavy 
objects,  like  the  bodies  of  a  row  of  willow  trees  which  had  been  grubbed  out,  and  were 
from  twelve  to  twenty-four  inches  through,  were  lying  on  the  north  side  of  the  road, 
and  north  of  the  storm  center.  Many  of  the.se  were  moved,  some  carried  over  a  fence 
and  dropped  eight  or  ten  rods  south,  making  some  large  holes  in  the  ground. 

The  width  of  the  tornado  was  about  forty  rods.  In  Howard  county, 
Lowther  station- (Acme  postoffico),  was  struck  and  everj  building  carried 
away,  but  no  person  was  seriously  hurt.  The  buildings  on  the  Howard 
county  fair  grounds,  near  Cresco,  were  badly  wrecked.  The  storm  passed 
over  Cresco,  but  the  tornado  had  evidently  at  that  point  assumed  the  form 
of  a  severe  squall,  or  its  force  was  so  far  spent  that  the  destruction  of  prop- 
erty was  comparatively  light. 

The  local  newspapers  of  the  counties  through  which  the  storm  passed 
are  filled  with  details  of  the  storm,  sufficient  in  amount  to  fill  a  good-sized 
volume.  All  reports  and  descriptions  indicate  that  it  was  the  most  far- 
reaching  and  wide-spread  wind  storm  that  ever  swept  over  any  portion  of 
this  fair  state. 
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OCTOBER. 

Mean  pressure  for  the  month,  29.93  inches;  highest  observed,  30.38 
inches,  at  Clarinda  on  the  13th;  lowest  observed,  29.44  inches,  at  Sioux 
City  on  the  2d. 

The  month  as  a  whole  was  favorable  for  farm  work  and  for  the  growth 
of  g^ss  and  fall  grain.  The  air  was  balmy,  with  a  predominance  of  sun- 
shine, tempered  by  the  Indian  summer  haze  peculiar  to  this  region,  mak- 
ing it  one  of  the  most  pleasant  months  of  the  year. 

The  mean  temperature  of  the  month  was  51.7°,  which  is  2.2® 
above  normal.  The  average  rainfall  was  2.67  inches — ^.18  below  the 
normal  amount  for  October.  The  greatest  amount  reported  was  5.25 
inches  at  Ames,  and  the  least,  .63,  at  Mechanics ville. 

NOVEMBER. 

Mean  pressure  for  the  month,  30.14  Inches;  highest  observed,  30.80 
inches  at  Cresco  on  the  28th;  lowest  observed,  29.32  at  Sioux  City  on  the 
15th. 

The  month  of  November  was  generally  favorable  for  farm  work,  but 
too  dry  for  the  farmers'  needs,  especially  in  localities  where  there  was  a 
scarcity  of  stock  water. 

The  daily  mean  temperature  was  32.7°  for  the  state — about  1.5°  below 
the  monthly  normal.  The  highest  temperature  reported  72°  on  the  15th  at 
Keokuk;  lowest,  5°  below  zero  on  the  19th  at  Forest  City. 

The  average  precipitation  for  the  state  was  .92  of  an  inch — .84  of  an 
inch  below  the  November  normal.  The  greatest  amount  reported  was  2.42 
inches  at  Seymour;  least  amount  a  trace  at  Rock  Rapids. 

OBSER^rERS'  NOTES. 

Cedar  Rapids — H.  D.  Olds:  No  thunder  during  the  month.  High 
winds  on  the  16th  and  27th  from  the  north  and  northwest,  very  nearly  a 
gale;  but  little  damage  done  in  this  vicinity. 

Larrabee — H.  B.  Strever:  Very  light  rain  and  snow  denote  a  contin- 
uance of  the  droughtly  conditions.  Roads  hard,  dry  and  dusty;  wells  and 
streams  very  low.  High  winds  blowing  soil  in  clouds  of  dust  from  plowed 
fields  and  corn  fields  from  which  the  stocks  have  been  removed. 

Williams — Merton  L.  Fuller:  Only  a  trace  of  snow  during  the 
month.  Ground  is  dry  and  roads  dusty.  Drouth  and  freezing  is  injurious 
to  the  heretofore  good  showing  of  winter  wheat,  more  rain  is  needed  for 
stock  water,  and  snow  for  protection  of  vegetation. 

Sbenandoab — A.  A.  Atwood:  First  killing  frost  of  the  season  October 
8th — ice  three-eighths  of  an  inch  thick.  November  was  windy  and  cold. 
More  than  the  usual  amount  of  winter  wheat  and  rye  sown  and  doing  well. 
Larger  acreage  of  fall  plowing  than  usual.  About  60  per  cent  of  the  corn 
was  cut  for  fodder — selling  in  the  shock  of  15  hills  at  20  to  35  cents  each. 

Fort  Dodge — R.  W.  Blain:  The  precipitation  for  the  month  of  Novem- 
ber was  .18  of  an  inch.  The  highest  temperature  at  1  p.  M.  was  56°  on  the 
26th;  lowest  temperature  at  6  A.  M.  was  1°  above  zero  on  the  28th.  High 
winds  on  the  20th  and  25th  with  clouds  of  dust. 

Bonaparte — Hon.  B.  R.  Vale:  The  month  was  warm  and  pleasant,  a 
little  dry,  but  profitable  to  man  and  kind  to  beast. 
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DECEMBER. 

Mean  pressure  for  the  month,  30.16  inches;  highest  observed,  30.96,  at 
Sioux  City,  on  the  27th;  lowest  observed,  29.35,  at  Sioux  City,  on  the  15th. 

The  month  of  December  was  unusually  warm,  dry  and  pleasant.  The 
daily  mean  temperature  was  30.1^,  which  is  7.5°  above  the  normal.  The 
only  exceptionally  severe  weather  was  during  the  prevalence  of  the  cold 
wave  on  the  26th  to  28th.  The  highest  barometer  at  the  Central  Station 
was  30.83,  on  the  27th. 

The  average  precipitation  for  the  state  was  .95  of  an  inch,  which  is 
.70  of  an  inch  below  the  normal  amount  for  December.    The  amount 
snowfall  was  unusually  light., 

OBSERVERS'   NOT^S. 

Bonaparte— Hon.  B.  R.  Vale:  The  following  table  shows  the  monthly 
and  annual  precipitation  at  this  station  for  the  past  three  years: 
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Fort  Dodge— U,  W.  Blain:  The  year  ending  December  31,  1894,  has 
been  the  dry  est  in  sixteen  years,  the  total  precipitation  being  22  inches  of 
snow  (unmelted)  and  14  89  inches  of  rain.  During  the  crop  season,  April  1 
to  October  1,  we  had  H  inches  of  snow,  and  9i  inches  of  rain.  There  were 
244  clear  days,  23  partly  clear,  and  98  cloudy.  The  lowest  temperature 
occurred  January  24,  when  it  was  23°  below  zero.  The  temperature 
dropped  below  zero  twenty-three  times,  and  remained  below  all  day  for 
three  days.  The  highest  temperature  occurred  July  26,  when  it  was  104^ 
above,  with  high  wind  from  the  south.  The  last  killing  frost  was  on  May 
20;  first  killing  frost  in  the  autumn,  September  11. 

Clinton— Dr.  Luke  ROBERTS:  December,  1894,  was  remarkable  for  its 
uniformity  of  temperature,  its  abundance  of  sunshine,  and  its  small  amount 
of  precipitation.  The  per  cent  of  cloudiness  was  less  than  for  any  Decem- 
ber for  the  past  sixteen  years,  and  so,  also,  was  the  number  of  storm  days. 
The  rainfall  was  less  than  any  other  December  during  the  sixteen  years, 
being  only  .63  of  an  inch.  Only  one  other  December  furnished  less  than  1 
inch  of  water,  viz:  1880 — .78  of  an  inch.  A  few  lonely 'flakes  on  the  even- 
ing of  the  26th  was  all  the  snow  the  month  could  furnish. 
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REVIEW  OF  1894. 


BY  DR.  LUKE  ROBERTS,  CLINTON,  IOWA. 

The  meteorological  record  for  the  year  1894  is  unlike  any  of  the  last  16 
preceding  years  in  several  important  particulars. 

The  first  22  days  of  January  were  very  mild,  and  up  to  the  19th  rain 
was  much  needed.  On  the  19th  and  20th  a  copious  warm  rain  fell  which 
weakened  the  ice  in  the  Mississippi  river  so  that  there  was  an  open  water 
way  as  far  north  as  Bellevue.  This  was  an  extraordinary  phenomenon  for 
this  time  of  the  year.  On  the  23d  7  inches  of  snow  fell.  From  this  date  to 
the  close  of  the  month  very  good  sleighing  prevailed,  but  the  cold  was 
away  down,  finding  bottom  at  28°  below  zero. 

February  furnished  considerable  cold  weather.  Snow  to  the  depth  of  T 
inches  fell  on  the  11th,  and  was  badly  drifted  by  the  N.  E.  wind  blowing 
26  miles  an  hour.  It  may  be  remembered  that  this  storm,  though  compara- 
tively light  in  this  locality,  was  wide  spread,  covering  nearly  the  whole 
country,  and  with  devastatiug  results  in  many  places.  Its  center  seemed 
to  pass  along  or  near  the  Ohio  valley,  and  the  great  velocity  of  the  wind, 
which  was  the  interesting  feature  of  the  storm,  extended  hundreds  of 
miles  on  either  side,  causing  intense  discomfiture.  The  precipitation  south 
of  the  central  belt  was  rain,  and  north,  snow.  An  interesting  and  awe- 
inspiring  phenomena  appeared  in  the  heavens  on  the  evening  of  the  22d, 
when  the  auroral  lights  with  fiaming  structure  and  vermilion  hue  graced 
the  northern  sky. 

The  next  month  was  the  warmest  March  in  40  years,  except  that  of  1878.. 
Up  to  and  including  the  24th,  the  weather  was  more  like  April,  and,  think- 
ing seeding  time  had  surely  come,  many  contemplated  putting  their 
gardens  in  order,  set  cabbage,  sweet  potatoes  and  tomato  plants.  Farmers 
were  plowing  and  many  sowed  oats.  Much  attention  was  given  to  putting 
yards  and  lawns  in  order.  The  Mississippi  river  opened  for  navigation  on 
the  6th.  and  some  steamboats  were  put  in  service,  while  others  were 
rapidly  being  put  in  order  for  the  season's  business.  Hain  on  the  14th  was 
accompanied  by  a  little  hail  and  much  thunder  and  lightning  with  several 
very  heavy  reports,  and  the  flashes  of  lightning  were  at  times  very  intense 
and  dazzling.  The  sky  was  once  more  made  radiant  with  aurora  borealis. 
on  the  evening  of  the  30th.  Its  behavior  was  peculiar.  In  the  center 
diffused  cream  or  light  smoke-colored  beams  with  upward  pulsating  move- 
ments, reached  and  passed  the  zenith  to  the  south  by  west;  to  the  eastward, 
streams  tinged  with  crimson  and  green  shot  well  up,  while  from  the  north- 
west a  more  attractive  display  was  in  progress.  Streams  arose  from  a 
broad  base,  and,  with  crimson  and  pink  and  other  delicate  shad  in  gs^ 
reached  and  passed  ibhe  zenith  to  the  southeast. 
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The  warmest  April  in  16  years  belongs  to  1894.  This  month  was 
deficient  in  rainfall.  Much  thunder  and  lightning  prevailed  on  the  29th 
and  30th,  a  generous  rain  falling  at  the  same  time.  At  the  close  of  the 
month  the  conditions  of  soil  and  weather  were  never  more  favorable  for 
prosecuting  spring  work  in  agricultural  lines,  and  a  fruitful  season  was 
anticipated. 

The  weather  continued  unusually  warm  all  through  May,  with  a  normal 
amount  of  rainfall.  1  he  principal  storm  of  the  month  came  on  the  5th,  and 
was  precipitated  with  such  a  rush  that  a  large  per  cent  found  its  way  to  the 
streams  before  being  utilized  by  the  soil,  and  the  month  closed  with  the 
crop  service  in  need  of  more  water.  On  the  19th  frost  did  damage  totjorn, 
tomato  plants,  cucumbers,  etc. 

June  continued  to  supply  warm  weather  as  though  it  was  a  pleasure  and 
had  the  honor  of  beating  all  former  June  records.  Notwithstanding  this, 
and  the  fact  that  the  precipitation  was  only  about  one-half  the  normal 
quantity,  the  advancement  made  in  the  growth  of  all  immature  crops  was 
very  satisfactory,  and  the  people  were  eager  to  know  w^hat  hand  July  would 
play  in  agriculture. 

July  took  up  the  work  when  June  left  off,  and  proved  liberal  in  her  very 
warm  dajs  and  much  sunshine:  but  her  stinginess  in  rainfall  beat  the 
record  and  thus  left  us  to  battle  with  the  most*  persistent,  severe  and  pro- 
tracted drouth  ever  experienced  in  eastern  Iowa.  Not  satisfied  with  her 
excess  of  heat  and  deficiency  in  rainfall,  she  caused  on  the  26th  and  27th— 
the  two  hottest  days— a  hot  wind  to  blow,  which  blasted  many  a  field  of 
corn. 

At  the  close  of  the  month  pastures  had  become  dry  and  valueless  and 
the  feeding  of  slock  from  the  corn  fields  seemed  the  only  alternative. 
Corn,  pastures  and  potatoes  plead  in  vain  for  relief,  and  from  day  to  day 
their  vitality  diminished.  The  interest  in  the  outcome  of  this  great  drouth 
was  intense,  and  continued,  as  did  the  drouth  until  near  the  middle  of 
August,  when  relief  came  and  put  out  the  fire,  but  did  not  restore  to  the 
fai-mer  the  value  he  had  anticipated  would  result  from  his  seeding.  But 
seasonable  showers  failed  to  continue,  and  a  relapse  ensued,  the  month 
departing  with  a  dryness  about  equal  to  that  on  the  1st.  There  were,  how- 
ever, mitigating  conditions  prevailing  during  the  latter  half  of  the  month, 
such  as  copious  dews,  cool  nights,  shorter  days  and  humid  atmosphere. 
Thus  closed  the  last  of  the  summer  months,  whose  record  for  continuous 
high  temperature  is  without  a  recorded  parallel. 

September  seemed  in  ]X)ol  with  the  months  which  had  preceded  her,  and 
gave  us  a  higher  mean  temperature  than  had  been  her  custom.  Yet  she 
was  kindly  disposed.  Not  only  did  she  furnish  delightful  days,  but  brought 
relief  from  the  long  continued  and  withering  drouth,  making  cheerful, once 
more,  the  countenance  of  man.  On  the  6th  the  diamond  drops  of  rain  which 
dosed  the  second  edition  of  the  great  drouth,  made  the  welcome  descent. 
This  gentle  commencement  of  water  supply  was  followed  by  other  precipi- 
tation on  the  7th,  8th,  9th,  14th,  16th,  21st  and  22d,  giving  us  a  total^of  5.26 
inches.  The  storm  of  the  14th  and  15th  gave  a  depth  of  water  of  over  three 
inches,  which  was  a  greater  precipitation  than  had  before  occurred  in  any 
twenty-four  consecutive  hours  since  the  14th  of  October,  1886.  The  Septem- 
ber rains  put  the  soil  in  good  condition  for  plowing;  pastures  and  meadows 
greatly  improved,  and  stock  continued  in  thriving  condition. 
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Other  than  the  fact  that,  like  her  predecessors,  October  ^ave  a  mean 
temperature  above  normal,  there  is  little  phenomena  to  record.  Excessive 
heat  and  dryness  had  so  matured  the  foliage  before  its  time  that  several 
blighting  frosts  early  in  the  month  left  the  trees  denuded  ere  its  close. 
Although  there  was  no  apparent  damaging  effects  to  grass,  lawns,  etc., 
fields  remained  green  and  fresh  as  though  a  new  lease  of  life  had  been 
granted  the  vegetable  carpeting,  and  cattle  found  delight  in  procuring  their 
food  in  a  natural  way. 

We  pass  on  through  November  with  its  normal  meteorological  condi- 
tions, and  find  December  was  remarkable  for  its  uniformity  of  temperature, 
its  abundance  of  sunshine  and  its  small  amount  of  precipitation,  it  being 
less  than  in  any  preceding  December  during  the  last  sixteen  years. 

But  once  did  the  temperature  reach  zero,  and  this  for  the  first  time  of 
the  season.  Following  the  coldest  day  of  the  month,  the  temperature 
reached  and  passed  zero  about  1  o^clock  a.  M.,  on  the  28th,  dropping  4° 
below  by  7  A.  M.  The  closing  day  was  a  lovely  one,  and  as  the  month 
brought  to  a  close  the  meteorological  records  of  1894,  her  light  flickered  and 
vanished,  leaving  a  parting  smile,  and  bidding  us  a  happy  and  prosperous 
New  Year. 

CONSPECTUS. 

Highest  temperature,  100°;  July  24th  and  August  8th. 

Lowest  temperature,  28°  below  zero;  January  25th. 

Extreme  range  of  temperature,  128°. 

Mean  daily  temperature,  49.8°, 

Mean  daily  range  of  temperature,  23°. 

Greatest  mean  monthly  range,  31.1°;  July. 

Lieast  mean  monthly  range,  16.6°;  December. 

Greatest  daily  range,  42°;  July  23d  and  May  13th. 

Least  daily  range,  4°;  December  23d. 

Warmest  month,  July;  mean  temperature,  75°. 

Coldest  month,  January;  mean  temperature,  20°. 

Warmest  days,  July  26th  and  27th,  83.5°.  The  27th  of  June  only  2° 
-cooler.     ' 

Coldest  day,  January  24th;  10.7°  below  zero. 

Total  number  of  days  with  maximum  temperature  90°  or  above,  48—3  in 
May,  15  in  June,  18  in  July,  9  in  August,  and  3  in  September. 

Total  number  of  days  with  the  maximum  temperature  at  32°  or  below,  42. 

Total  number  of  days  with  the  minimum  temperature  at  or  below  32°,  133* 

Mean  daily  cloudiness,  41  per  cent  of  the  surface  of  the  sky. 

Month  with  greatest  per  cent  of  cloudiness,  November — 61  per  cent. 

Month  with  least  per  cent  of  cloudiness,  July — 18  per  cent. 

Total  number  of  clear  days,  137. 

Total  number  of  cloudy  days,  78. 

Month  with  greatest  number  of  clear  days,  July — ^23. 

Month  with  least  number  of  clear  days,  January — 5. 

Month  with  greatest  number  of  cloudy  days,  November — 12. 

Month  with  least  number  of  cloudy  days,  July — 2. 
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PRECIPITATION, 

Total  depth  of  snowfall,  23  inches. 

Greatest  depth  of  snow  at  any  one  storm,  7  Inches  on  the  23d  of  January ,. 
and  also  on  the  12th  of  March. 

Total  precipitaticn  ( rain  and  snow  melted  \  27.47  inches. 

Greatest  rainfall  at  any  one  storm,  2.61  inches,  September  16. 

Month  with  g^reatest  precipitation,  September,  5.26  inches. 
'•    Month  with  least  precipitation,  July,  .39  of  an  inch. 

Month  with  the  greatest  number  of  storm  days.  May  and  October,  12. 
each. 

Month  with  least  number  of  storm  days,  July  and  August,  3  each. 

Total  number  of  storm  days,  85. 

THE  WIND. 

Total  movement  of  wind  50,040  miles. 

Maximum  velocity  per  hour,  33  miles,  in  March,  the  24th. 

Greatest  monthly  movement,  6,200  miles,  in  March. 

Least  monthly  movement,  2,140  miles,  in  August. 

Prevailing  direction,  from  the  northwest. 

Observations  taken  at  7  A.  M.,  2  p.  M.  and  9  p.  M.,  show  the  wind  to  hav& 
been  from  the  north,  57  times;  from  the  northeast,  118  times;  from  the  east, 
70  times;  from  the  southeast,  94  times;  from  the  south,  146  times:  from  the 
southwest,  219  times;  from  the  west,  169  times;  and  from  the  northwest,  221 
times. 

MAXIMUM  VELOCITY  OF  THE  WIND  BY  MONTHS. 


MI  LBS 
PBB  HOUR. 

For  January 29 

For  February 28 

For  March 33 

For  April 21 

For  May 26 

For  June 17 


KIL«8 
PKR  HOUR. 

For  July... W 

For  August 12 

For  September 88 

For  October 20 

For  November 27 

For  December 27 


SNOW  AND  FROST. 

The  last  spring  snow  fell  on  the  23th  day  of  March. 

The  first  snow  of  autumn  fell  on  thelOth  day  of  November,  but  wrs  not 
of  measurable  amount. 

Last  killing  frost  in  the  spring,  May  19. 

Light  frost,  May  11. 

First  killing  frost  in  autumn,  October  6,  and  a  light  frost  September  24. 

Number  of  consecutive  days  without  killing  frost,  192. 

The  temperature  of  the  air  was  at  the  freezing  point  or  below  for  the 
last  time  in  the  spring  on  the  13th  day  of  April. 

The  first  in  autumn,  October  6. 

The  last  day  in  ^spring  when  the  mean  daily  temperature  was  below  32^ 
was  March  29. 

The  first  in  autumn,  November  9. 

■ 

ELECTRO  METEORS. 

Number  of  auroras  observed,  3. 

Number  of  days  with  thunder  and  lightning,  24.  None  in  January,  Feb- 
ruary, July  or  November. 
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OPTICAL  METEORS. 

Number  of  lunar  halos  observed,  3. 

No  solar  halos  or  meteors  observed,  and  but  few  rainbows. 
Following  is  a  table  showing  the  yearly  mean  temperature,  rainfall  and 
movement  of  wind  for  the  years  named: 


TSAR. 


1879 

1880 

1881 

18»8 

1883 

1884 

1886 

1888 

1887 

1888 

1889 

1890 

1891 

180e 

1803 

1891 

Means. 


k^ 

K 

fl 

BB 

Spn 

-3© 

Mean 
atui 
gree 

Balnf] 
inch 

46.7 

34.18 

47.1 

86.18 

46.2 

41.17 

47.3 

41.18 

44.0 

88.71 

45.7 

43.40 

48.9 

38.21 

45.6 

28.71 

47.2 

34.01 

45.1 

35.80 

48.1 

81.98 

48.6 

82.62 

48.5 

83.87 

46.4 

40.73 

46.2 

30.89 

49.8 

27.CT 

46.6 

36.54 

III 


61,460 
63,560 
64,440 
54,490 
49,260 
58,110 
56,285 
49,720 
51,890 
48,625 
43,890 
51,600 
60,040 

52,962 


RIVER  STATISTICS. 

As  furnished  by  Mr.  Walden,  of  the  C.  &  N.  W.  R.  R. 

Opening  of  the  River— Ice  moved  on  March  6  at  8  P.  M.,  and  ran  until  the 
river  was  freed. 

The  first  boat  which  passed  the  bridge  was  the  W.  J.  Young,  Jr.,  going 
down  on  March  17. 

Closing-  of  the  River— IcQ  started  to  run  November  20  at  2  A.  M. ,  and 
stopped  at  1:30  p.  M.,  November  20,  closing  the  river.  Ice  loosened  and 
commenced  moving  December  11  at  5:30  P.  M.,  and  ran  out,  leaving  the 
river  clear  from  6  a.  m.,  December  12,  to  4  A.  M.,  December  26,  when  ice 
again  formed,  closing  the  river  for  the  season  at  9:10  a.  M  ,  December  27. 
Last  boat  which  passed  the  bridge  was  the  Helen  Mar,  going  down,  Satur- 
day, November  17. 

The  river  was  free  to  navigation  268  days.  During  this  time  there  were 
2,052  boats,  for  which  the  bridge  had  to  be  swung  1,024  times  going  up  and 
1,028  times  going  down;  number  of  barges,  667;  number  of  rafts,  292. 

Highest  stage  of  water  in  the  Mississippi  river  was  14  feet,  3  inches. 
May  30;  the  lowest  was  only  3  inches  above  low  water  mark,  occurring  on 
the  26th  of  August;  once  in  December  it  was  at  the  3  inch  mark. 

Table  showing  number  of  boats  which  passed  this  point  during  the  last- 
eight  years: 
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YEAR. 


1887. 
1888. 
1889. 
1890. 
1891. 
1893. 
1893. 
189i. 


<i 

a> 

n 

n 

& 

i 

o 

a 

n 

n 

(^ 

(4 

2,75.3 

650 

564 

2,627 

405 

385 

2,593 

531 

653 

3,064 

652 

538 

2,821 

623 

603 

a.253 

719 

423 

2.494 

659 

4U 

2,032 

667 

208 

(1 

0 

3 

>d 

261 
2S1 
228 
273 
310 
244 
^ 
258 


RECAPITULATION. 

Comparisons  extending  back  sixteen  years:  1894  furnished  the  highest 
mean  temperature;  the  least  rainfall;  the  least  number  of  storm  days;  the 
greatest  number  of  clear  days,  save  1893,  which  had  one  more:  the  greatest 
number  of  consecutive  days  without  killing  frost;  the  dryest  atmosphere 
during  the  hot  months;  the  greatest  freedom  from  sunstrokes;  the  lowest 
average  stage  of  water  in  the  Mississippi  river,  and  the  most  damaglng4ind 
protracted  drouth. 

Notwithstanding  this  rare  combination  of  extremes,  the  products  of  the 
soil  in  eastern  Iowa  may  be  safely  rated  at  three- fifths  of  the  normal  yearly 
value.  Early  crops  were  satisfactorily  good,  especially  oats,  which  were 
abundant  in  yield  and  exceptionally  fine  in  quality.  Hay,  corn  and  potar 
toes  were  the  greatest  damaged  products,  and  yet  it  is  believed  there  is 
abundant  for  home  consumption. 
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REVIEW  OP  THE  CROP  SEASON,  J894. 


The  crop  season  of  1894  opened  under  promising  conditions,  and  farm 
-operations  were  begun  in  this  state  from  two  to  three  weeks  earlier  than 
the  average  of  recent  years.  The  daily  mean  temperature  of  the  first  and 
second  decades  of  March  was  about  15°  above  the  normal — ^the  warmest 
weather  on  record  in  Iowa  for  the  corresponding  period  in  March. 
The  soil  was  in  excellent  condition  for  plowing  and  seeding,  and  before  the 
21st  of  the  month  more  than  half  the  usual  acreage  of  spring  grain  had  been 
fiown.  The  seed  readily  germinated,  and  all  forms  of  vegetation  were 
quickened  into  life.  The  last  decade  in  March  brought  a  most  damaging 
change,  the  daily  mean  temperature  being  10°  below  normal — making  it  the 
coldest  on  record.  The  minimum  on  the  25th  and  26th  was  below  zero  at 
many  points  within  the  state,  causing  extensive  damage  to  fruit  buds,  early 
planted  vegetables  and  many  fields  of  small  grain. 

April  was  warmer  than  the  average,  with  plenty  of  moisture,  giving 
promise  of  recovery  from  the  disastrous  set-back  of  the  latter  part  of  March. 
It  was  an  ideal  month  for  farm  work  and  seeding  operations,  and  the  condi- 
tions were  favorable  for  the  growth  of  vegetation. 

May  was  a  m«nth  of  extremes,  giving  a  range  of  temperature  from  90° 
to  the  line  of  damaging  frosts,  which  occurred  at  nearly  all  points  within 
the  state  on  the  19th  and  20th.  This  necessitated  considerable  re*planting 
of  com  and  tender  varleties.of  garden  truck.  The  average  rainfall  for  the 
month  was  more  than  two  inches  below  the  normal,  the  bulk  of  the  precip- 
itation falling  within  the  first  decade. 

The  unprecedented  droufti  of  this  season  began  in  Iowa  about  the  middle 

of  May,  and  from  that  time  until  about  the  1st  of  September  the  heat  was 
excessive,  the  sunshine  almost  continuous,  and  the  few  scattering  showers 
were  not  suflBcient  to  afford  more  than  temporary  relief  from  its  blighting 

•effects. 

The  daily  mean  temperature  for  June  was  73.2°,  about  4°  above  the  nor- 

.mal  for  the  state.  The  average  precipitation  was  2  67  inches— 2.28  inches 
below  normal.    The  month,  however,  was  favorable  for  cultivation  of  crops 

.and  on  the  1st  of  July  corn  gave  promise  of  considerably  more  than  an 
average  crop.    The  drouth  at  that  time  had  not  materially  injured  corn, 

.but  its  worst  effects  were  shown  in  the  short  straw  and  reduced  yield  of 

spring  grain  and  hay,  and  the  generally  burned  out  condition  of  pastures. 

July  added  to  the  severity  of  the  drouth  by  excessive  temperature  and 

.hot  winds.    It  was  altogether  the  driest  July  ever  experienced  in  Iowa 

•since    records   have   been   kept.      The   mean   temperature    was    76.4° — 

.about  2.3°  above  normal.  The  culminating  period  of*  the  drouth 
waa  on  the  25th,  26th  and  27th,  during  which  period  the  wind  attained 

.maximum  velocities  ranging  from  25  to  38  miles  an  hour,  and  the  maxi- 

iinum; temperature  ranged  from  100°  to  109°.    The  average  rainfall  for  the 
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month  was  .63  of  an  inch — 3.67  inches  below  the  normal.  Four  stations 
reported  only  a  trace,  and  fully  three-fourths  of  the  state  received  less 
than  half  an  inch  during  the  month.  The  mean  relative  humidity  at  the 
Central  Station  was  only  46  per  cent. 

The  first  nine  days  of  August  were  almost  ^ntirely  rainless,  and  the 
month  as  a  whole  brought  but  slight  relief  from  the  severity  of  the  drouth. 
The  mean  temperature  of  the  month  was  74.6° — 3.6°  above  the  August  nor- 
mal. 'J'he  average  rainfall  was  1.58  inches — 2.02  below  the  normal.  About 
one-third  of  the  state  received  less  than  1  inch,  the  bulk  of  the  rain  for 
the  month  fell  from  the  10th  to  the  14th. 

The  average  rainfall  for  the  state  during  June,  July  and  August 
amounted  to  4.88  inches,  which  is  7.97  inches  below  the  normal  for  the 
summer  months.  For  the  same  period  the  average  daily  excess  of  temper- 
ature was  3.3°. 

September  brought  substantial  relief,  the  rainfall  and  temperature 
being  about  normal.  The  pastures  were  revived,  late  potatoes  made  a  good 
growth,  and  the  remnant  of  the  corn  crop  was  generally  matured  without 
damaging  frosts.  The  soil  was  sufficiently  moistened  for  plowing,  and 
there  was  an  increased  acreage  of  fall  grain  planted.  The  shortage  of  corn 
and  hay  necessitated  the  cutting  of  corn  to  save  the  fodder,  and  more  than 
one-half  the  total  acreage  has  been  cut  and  secured  in  good  condition  for 
winter  forage.  And  though  the  total  crop  output  has  been  greatly  reduced 
below  the  average,  the  state  at  large  has  produced  an  abundance  for  the 
support  of  all  its  stock  and  all  its  people. 


JUNE  CROP  REPORT. 


ACREAGE  AND  CONDITION  OF    CROPS— CONDITION    OP    LIVE   STOCK,    ETC. 

The  season  of  1894  opened  unusually  early,  and  has  been  exceedingly 
variable,  with  unprecedented  range  of  temperature.  The  first  and  second 
decades  of  March  brought  daily  temperature  averaging  15°  above  the 
normal. 

The  last  decade  was  the  coldest  on  record  for  that  period  in  March,  the 
temperature  reaching  the  zero  point  in  nearly  all  portions  of  the  state. 
Seeding  and  plowing  were  checked,  and  considerable  damage  was  done  to 
early  sowed  grain.  April  was  favorable  for  farm  work,  and  the  daily  tem- 
perature was  about  3°  above  the  normal.  May  was  variable,  the  periods  of 
unseasonably  high  temperature  being  followed  by  damaging  frosts,  the 
range  being  from  90°  to  the  frost  line.  The  freezing  weather  on  the  19th 
and  20th  checked  the  advancement  of  all  crops,  and  seriously  damaged 
fruit,  tender  vegetation  and  spring  grain  in  many  localities.  The  most 
damaging  condition  has  been  the  unprecedented  drouth,  prevalent  through 
the  larger  part  of  May  and  the  first  decade  of  June.  The  summarized 
reports  of  correspondents,  made  about  June  1,  show  the  following  results: 
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Winter  WAeatv— The  conditions  were  unfavorable  for  seeding  last  fall, 
and  the  acreage  of  this  crop  appears  to  have  been  reduced  11  per  cent,  mak- 
ing the  present  acreage  207,863  acres.    The  condition  averages  81  per  cent. 

Spring  Wheat — There  is  an  average  reduction  of  9  per  cent  in  the  acre- 
age, making  the  present  area  only  564,770  acres.  Condition  June  1,  89  per 
cent.  The  total  yield  of  spring  and  winter  wheat  is  estimated  at  about 
8,500,000  bushels,  against  11,000,000  bushels  last  year. 

Corn — The  reports  show  an  increase  in  the  acreage  of  corn  in  every 
county.  The  average  increase  for  the  state  appears  to  be  12  per  cent, 
which  is  probably  an  under  estimate.  This  would  give  an  acreage  of 
6,738,970  acres.  The  condition  of  the  crop  June  1  averaged  101  per  cent. 
It  is  unusually  clean,  and  has  made  an  excellent  stand. 

Oats — There  has  been  an  average  decrease  of  3  per  cent  in  the  acreage 
of  oats,  making  a  present  acreage  of  4,029,719  acres.  The  average  condi- 
tion is  placed  at  85  per  cent.  The  bulk  of  these  reports  were  made  from 
the  29th  to  the  31st  of  May,  since  which  time  the  drouth  increased  in 
severity,  and  oats  suffered  more  than  any  other  grain  crop.  On  the  9th  of 
June  there  was  no  prospect  of  more  than  two-thirds  of  an  average  crop  in 
the  state,  and  in  some  districts  it  can  not  exceed  50  per  cent. 

Rye — Decrease  in  acreage  6  per  cent,  making  the  present  number  of 
acres  102,957.    Average  condition,  88  per  cent. 

Barlef — ^Reports  show  a  decvrease  of  about  1  per  cent  in  the  acreage  of 
barley  sown,  making  the  present  acreage  501,031  acres.  Condition,  87  per 
cent. 

Timothy — Decrease  in  acreage,  2  per  cent;  average  condition  June  1st, 
74  per  cent. 

C/over— Acreage,  same  as  last  year;  condition,  77  per  cent. 

Millet — ^Increase  in  acreage,  2  per  cent;  condition,  87  per  cent. 

Broom  Corn — No  change  in  acreage;  condition,  94  per  cent. 

Irish  Potatoes — Acreage  increased  11  per  cent;  present  number  of  acres, 
115,729;  condition,  96  per  cent. 

Sweet  Potatoes — No  change  in  acreage;  condition,  96  per  cent. 

Condition  of  Fruit — ^Apples,  82  per  cent;  peaches,  67;  pears,  74;  plums,  79; 
grapes,  69;  strawberries,  66;  raspberries,  78;  blackberries,  86;  cherries,  81. 

Condition  of  Stock — Cattle  100  per  cent;  sheep,  99;  hogs,  100;  spring  pig 
crop,  94;  horses,  98;  foals,  80. 

Miscellaneous— Condition  of  soil,  103  per  cent;  date  of  last  frost,  May  31; 
date  of  first  com  planting,  April  1,  in  Page  county.  The  season  is  13  days 
earlier  than  average. 

Reports  from  about  400  well  posted  correspondents  show  that  the  aver- 
age amoimt  of  com  in  the  hands  of  the  producers  is  16  per  cent  of  last  year's 
crop,  or  a  little  over  34,000,000  bushels.  The  amoimt  of  oats  on  hand  is 
estimated  to  be  11  per  cent,  or  about  11,000,000  bushels. 
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JULY  CROP  REPORT. 


Reports  from  the  crop  correspondents  of  this  bureau  showing  the  aver- 
age condition  of  the  staple  crops  on  July  1  have  been  received  and  tabu- 
lated, giving  the  following  averages  for  the  state: 

Spring  wheat,  77  per  cent;  com,  107;  oats,  66;  rye,  80;  barley,  70;  hay 
<tame),  43;  pastures,  47;  millet,  83;  broom  corn,  90;  sorghum,  90;  Irish  pota- 
toes, 84;  sweet  potatoes,  81;  apples,  71;  plums,  74;  grapes,  68;  blackberries, 
77.  A  special  inquiry  relative  to  the  acreage  and  condition  of  flax  showed 
«  decrease  of  15  per  cent  in  the  area  planted  and  rated  its  condition  75  per 
•cent.    This  year's  acreage  will  be  211,460  acres. 

Owing  to  the  continuance  of  the  drouth  the  condition  of  all  immature 
•crops  has  fallen  off  somewhat  since  the  1st  of  July,  on  which  date  the 
reports  were  mailed. 


AUGUST  CROP  REPORT. 


Estimates  of  crop  condition  and  yield  have  been  received  from  over  eight 
hundred  correspondents,  representing  every  county  in  the  state.  They 
were  generally  mailed  on  or  before  August  1st,  at  a  time  when  local  showers 
and  weather  conditions  gave  promise  of  an  early  breaking  of  the  drouth 
which  had  prevailed  with  great  severity  through  the  months  of  June  and 
July.  The  reports  were  based  upon  the  prospect  of  speedy  relief,  which 
has  not  been  realized;  in  fact,  there  has  been  a  steady  decline  in  the  condi- 
tion of  all  unharvested  crops,  in  the  larger  part  of  the  state,  since  August  1st. 

The  reports  placed  the  average  condition  of  crops  as  follows: 

Com,  40  per  cent;  flax,  33;  millet,  38;  broom  corn,  47;  sorghum,  54;  Irish 
potatoes,  37;  sweet  potatoes,  46;  apples,  58;  plums,  58;  grapes,  57. 

Threshing  returns  and  estimates  show  the  following  average  yield  of 
harvested  crops:  Winter  wheat,  18;  spring  wheat,  14;  rye,  17;  oats,  25 
bushels  per  acre. 

If  these  figures  are  sustained  by  the  final  returns,  this  state  will  have 
over  100,000,000  bushels  of  oats  of  good  quality,  and  11,000,000  bushels  of 
wheat. 
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SEPTEMBER  CROP  REPORT. 


Following  is  a  summary  of  the  September  reports  of  the  crop  correspond- 
ents of  this  bureau: 

The  average  condition  of  com  is  rated  36  per  cent.  This  indicates  an 
average  yield  of  11.88  bushels  per  acre.  The  present  acreage  is  6,738,000 
acres,  and  if  this  estimate  is  borne  out  by  the  final  returns,  the  aggregate 
for  the  state  will  be  about  eighty  million  bushels.  In  the  southern  and 
central  districts  a  large  portion  of  the  crop  has  been  cut,  and  the  balance  is 
mostly  beyond  danger  from  frost.  In  the  northern  districts  cutting  is  rap- 
idly progressing,  but -a  portion  of  the  crop  is  still  immature,  and  would  be 
materially  damaged  by  a  killing  frost. 

The  amount  of  corn  that  will  this  year  be  put  into  the  farmers'  cribs 
will  be  very  light,  probably  less  than  forty  million  bushels.  But  under 
stress  of  necessity  the  larger  part  of  the  fodder  will  be  utilized;  and  this 
added  to  the  grain  will  give,  in  feeding  value,  a  total  com  yield  of  about 
60  per  cent  of  an  average,  if  it  is  cut  and  cured  in  good  condition. 

Other  crops  are  rated  as  follows:  Flax,  65;  potatoes,  35;  pastures,  33; 
apples,  60;  grax>es,  55  per  cent. 


DECEMBER  CROP  REPORT  FOR  IOWA. 


FINAL  REPORT  OF  THE  SEASON,  SHOWING  AVERAGE  YIELD  AND  MARKET 

PRICES  OF  THE  STAPLE  PRODUCTS  OF  IOWA. 

The  final  crop  report  of  the  exceptionally  unfavorable  season  of  1894 
makes  a  better  showing  of  the  aggregate  products  of  the  state  than  was 
deemed  possible  during  the  period  when  the  drouth  was  at  its  height  of 
severity. 

Com — Average  yield  on  the  basis  of  the  full  acreage  planted,  12  bushels 
p^r  acre — ^a  little  above  one-third  of  an  average  crop.  Acreage  planted, 
6,738,970  acres;  total  yield,  80,867,640  bushels.  About  60  per  cent  was  cut 
and  the  fodder  has  been  generally  secured  in  good  condition;  this  will 
materially  enhance  the  feeding  value  of  the  crop.  Husking  returns  show 
more  than  the  usual  average  of  unmerchantable  corn.  Average  price  at 
nearest  station,  45  cents  per  bushel. 

Winter  Wheat — Acreage  harvested,  207,863  acres;  average  yield,  16.7 
bushels  per  acre;  total  yield,  3,481,312  bushels;  price,  51  cents. 

Spring"  WbeMt — Acreage  harvested,  564,770  acres;  average  yield,  12.8 
bushels  per  acre;  total,  7,239,905  bushels;  price,  48  cents.  Total  winter  and 
spring  wheat,  10,720,177  bushels. 
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Estimates  of  competent  observers  in  every  county  in  the  state  indicate 
that  about  two  and  a  quarter  million  bushels  of  wheat  have  been  fed  to 
stock.  In  the  opinion  of  the  director  this  estimate  is  in  excess  of  the  eoi^ 
rect  figures. 

Oats — Acreage  harvested,  4,029,719  acres;  average  yield,  24  bushels  per 
acre;  total,  96,713,256  measured  bushels,  of  the  best  quality  and  unusually 
heavy  weight;  price,  27  cents. 

Rye — Yield  per  acre,  15.1  bushels;  total,  1,554,650  bushels;  price,  43  cents. 

Barley — Area  harvested,  501,031  acres;  average  yield,  18.4  bushels  per 
acre;  total,  9,218,970  bushels;  price,  40  cents. 

Flax — Reports  show  a  decrease  of  13  per  cent  in  the  area  of  this  crop, 
compared  with  last  year.  Area  harvested,  216,436  acres;  average  yield,  8 
bushels  per  acre;  total,  1,731,488  bushels;  price,  $1.20. 

Timothy  Seecf— Yield,  2i  bushels  per  acre;  estimated  product,  376,500 
bushels;  price,  $2.25  per  bushel. 

Clover  Seed — Average,  1.6  bushels  per  acre;  total  output,  72,000  bushels; 
average  price,  $5.50. 

Millet  Seed— Average  per  acre,  9.1  bushels;  acreage  unknown;  price,  67 

cents. 

Broom  Cora— Number  of  tons  raised  (estimated),  1,200;  average  price, 
$61.70  per  ton. 

Sorghum — Yield,  58  gallons  per  acre;  probable  amount  produced,  377,- 
000  gallons;  price  per  gallon,  46  cents. 

Irish  Potatoes — Average  yield,  40.7  bushels  per  acre;  total  product, 
4,709,804  biishels;  market  price,  66  cents  per  bushel. 

Sweet  Potatoes— Average  yield,  37  bushels  per  acre;  estimated  product, 
110,000  bushels;  price,  $1.20. 

Buckwheat — Estimated  yield,  320,000  bushels;  market  price,  76  cents  per 

bushel. 

flaj— Average  yield  J  of  a  ton  per  acre;  estimated  product,  1,875,000 

tons;  price,  $8.20  per  ton. 

Prairie  H^aj— Estimated  amount  put  up,  1,350,000  tons;  price,  $5.00  per 

ton. 

GENERAL  CROP  SUMMARY— 1804. 


PRODUCTS. 


Corn 

Wheat  (winter) 

Wheat  (spring) 

Oats 

Rye 

Barley 

Flax 

Timothy  seed 

Clover  seed 

Broom  corn 

Borshum 

Irish  potatoes 

Sweet  potatoes 

Buckwheat 

Hay 

Prairie  hay .... 

Pasturage  (estimated) 


Total  value 


NUMBER 
Ol*  ACRES. 


6,738,970 
207,863 
664,770 

4,029.719 


501,031 
216,436 


AVERAGE 
PER  ACRE. 


12.0  bu. 

16.7  bu. 

12.8  bu. 

24.0  bu. 

15.1  bu. 
18.4  bu. 

8.0  bu. 

2.5  bu. 

1.6  bu. 


40.7  bu. 
37.0  bu. 


4-5  ton. 


TOTAL 
PRODUCT. 


80,876,640 

3,481.312 

7,239,906 

96,7ia,2B6 

1,554.660 

0,218,970 

1.731,488 

876,500 

72,000 


4,709,804 

110.000 

820,000 

♦1,875,000 

*1,350.000 


MABXBT 
VAXiUE. 


36,394.488 

1,775,4® 

8,475.154 

26,112.571^ 

668.499 

3,687,.^ 

2,077.7S.> 

845,ltS 

386,000 

74.000 

173,430 

8,104.470 

132.O0i> 

S4.1,aV 

15,375,0(» 

6,7saooo 

20,000,000 


I  121,284,006 


♦Tons. 
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In  the  above  isuinmary  of  soil  products  and  their  market  value,  no 
acoount  is  made  of  the  products  of  orchards,  vineyards  and  gardens, 
amounting'  to  a  considerable  sum.  Pasturage  is  estimated  and  tt  is  believed 
to  be  below  rather  than  above  the  actual  value.  The  estimated  total  value 
of  soil  products  in  1893  was  about  $200,000,000.  The  output  of  the  soil  this 
jear  is  believed  to  be  about  $121,000,000. 


GOVERNMENT   CROP   REPORT— 1894. 


FOR  THE  UNITED  STATES. 

Estimates  of  the  area,  product  and  value  by  states  and  territories  of  the 
cereal  crops,  together  with  those  of  potatoes  and  tobacco: 

The  com  crop  of  1894  in  rate  of  yield  is  one  of  the  lowest  on  record.  In 
the  past  13  years  the  yield  per  acre  but  one  year,  1881,  was  lower,  the  yield 
for  that  year  having  been  18.6  against  19.4  for  1894.  The  severe  drouth 
and  dry  winds  in  the  principal  corn  producing  statea  reduced  the  area 
harvested  for  grain  value  to  62,578,000  from  75,000,000  acres  planted.  The 
product  garnered  was  1,212,780,000  bushels,  having  the  estimated  farm 
value  of  $554,719,000. 

The  wheat  crop  was  above  the  average  in  yield  per  acre.  The  entire 
product  for  the  country  was  360,467,416  bushels,  which  was  below  the 
average  for  5  years,  1890  to  1894  inclusive.  The  farm  value  of  the  crop  is 
$226,902,025.  The  area,  according  to  revised  estimates,  is  24,882,436  acres. 
In  the  revision  of  acres  the  principal  changes  are  made  on  the  spring  wheat 
states.  The  rate  yield  is  13.2  bushels  per  acre.  The  average  value  per 
bushel,  49.1  cents. 

Estimates  for  oats  area  is  27,023,553  acres;  product,  602,086,928  bushels; 
value,  $214,816,930;  yield  per  acre,  24.5  bushels. 

Rye:  Area,  1,944,780  acres;  product,  26,727,615  bushels;  value,  $13,- 
394,000. 

Barley:  Area,  3,160,602  acres;  product,  61,400,465  bushels;  value, 
^7,134,127. 

Buckwheat:  789,232  acres;  product,  12,668,200  bushels;  value,  $7,040,257. 

Potatoes:  7,737,973  acres;  product,  170,787,338  bushels;  value,  $91,526,787. 

Tobacco:  553,103  acres;  product,  406,677,385  pounds;  value,  $27,760,739. 


WEATHER  CROP  BULLETINS. 


SUMMARIES  OP  WEEKLY  BULLETINS  ISSUED  DURING  THE  SEASON  OF  1894, 
ILLUSTRATING  THE  MUTATIONS  OF  WEATHER  CONDITIONS. 


BULLETIN  NO.  1,  APRIL  10. 

Farming  operations  were  begun  three  weeks  earlier  than  the  average  of 
recent  years,  and  in  the  central  and  southern  districts  more  than  half  the 
usual  amount  of  small  grain  was  sown  before  the  20th  of  March.    The  daily 
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mean  temperature  of  the  firat  and  second  decades  of  that  month  was  16^ 
above  the  noirmal.  But  the  last  week  in  March  brought  wintry  blizzards 
and  temperature  close  to  zero  in  all  parts  of  the  state.  It  was  the  coldest 
weather  recorded  in  Iowa  in  the  last  decade  of  March. 

This  sudden  reversal  of  weather  conditions  was  damaging  to  all  spring- 
grain  that  had  reached  the  germinating  stage;  necessitating  the  re-seeding 
of  oats  over  a  considerable  area.  Winter  wheat  also  suffered  quite  severely, 
but  as  the  acreage  of  that  crop  is  quite  small  the  loss  will  not  be  appreciable. 

All  early  and  tender  varieties  of  orchard  fruit  suffered  severely,  espe- 
cially in  the  southern  districts. 

The  past  week  was  generally  favorable  for  farm  work  and  good  progress 
has  been  made  in  seeding  and  plowing  for  corn.  The  temperature  and 
sunshine  were  seasonable;  the  soil  was  in  excellent  condition  for  working, 
and  the  copious  and  general  showers  of  Sunday  brought  the  much  needed 
moisture. 

The  season  is  about  a  week  earlier  than  the  average,  and  the  general 
crop  outlook  is  much  better  than  it  was  in  the  latter  half  of  April  in  the 
last  two  years. 

BULLETIN  NO.  2,  APRIL  17- 

The  weather  during  the  larger  part  of  the  past  week  was  cool  and  cloudy, 
the  daily  average  temperature  being  below  normal,  and  the  sunshine  only 
about  30  per  cent  The  rainfall  has  been  abundant  for  present  needs,  and 
was  well  distributed. 

The  conditions  on  the  whole  were  favorable  for  farm  work,  which  is  now, 
in  all  parts  of  the  state,  well  advanced.  An  unusually  large  acreage  has 
been  prepared  for  corn,  and  farmers  will  be  able  to  take  advantage  of  the 
first  favorable  weather  for  planting.    The  soil  is  in  excellent  condition. 

Spring  cereals  are  coming  up  nicely,  and  the  damage  from  the  March 
freeze  will  not  materially  reduce  the  acreage  of  oats.  In  the  northern  dis- 
tricts flax  seeding  is  in  progress. 

Live  stock  is  generally  in  excellent  condition;  there  is  an  abundance  of 
forage  on  hand,  and  grass  is  making  a  fair  start. 

The  outlook  for  orchard  fruit  is  better  than  was  indicated  two  weeks  ago. 

BULLETIN  NO.  3,  APRIL  24. 

The  past  week  brought  the  usual  variety  of  April  weather,  the  temper- 
ature ranging  from  the  frost  line  to  18°  above  the  normal,  giving  a  seasonal 
average  for  the  week.  There  was  less  than  the  average  amount  of  sun- 
shine. 

The  rainfall  was  variable,  coming  in  form  of  local  showers  of  greater  or 
less  severity.  A  few  localities  report  heavy  downpours,  accompanied  by 
hail,  resulting  in  slight  damage. 

Good  progress  has  been  made,  and  farm  work  is  at  least  two  weeks 
further  advanced  than  at  the  corresponding  dates  in  the  last  two  seasons. 

The  acreage  of  ground  plowed  for  corn  is  exceptionally  large  because  of 
the  winter-killing  of  clover  on  an  extensive  area.  If  the  weather  is  favor- 
able planting  operations  will  begin  the  present  week. 

All  small  grain  crops  are  doing  fairly  well.  Grass  is  making  a  good 
start,  and  by  the  first  of  May  pasturage  will  be  abundant. 

No  material  damage  resulted  from  the  freezing  temperature  which 
occurred  on  the  20th. 
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BULLETIN  NO.  4,  MAY  1. 

The  month  just  closed  has  been  unusually  favorable  for  farm  work  and 
the  advancement  of  crops.  The  dally  mean  temperature  for  the  month  was 
2^  to  3^  above  normal,  and  the  rainfall  was  seasonable  in  amount. 

The  past  week  brought  high  temperature  and  abundant  sunshine,  clos- 
ing with  copious  and  well  distributed  showers,  greatly  improving  all  crop 
prospects  and  conditions 

Cereals  and  grass  are  doing  notably  well.  Reports  indicate  that  a  very 
large  acreage  is  prepared  for  corn,  and  in  every  district  a  good  beginning 
has  been  made  in  planting.  With  a  continuance  of  the  present  favorable 
conditions  the  bulk  of  planting  will  be  done  before  the  10th  of  May,  or  two 
weeks  earlier  than  the  average. 

Fruit  prospects  are  very  much  better  than  was  anticipated  at  the  begin- 
ning of  April. 

BULLETIN  NO.  5,  MAY  8. 

The  past  week  has  been  generally  favorable  for  all  crops,  and  for  farm 
operations.  The  temperature  was  seasonable.  The  rainfall  was  ample  in 
the  larger  part  of  the  state,  and  excessive  in  a  few  localities.  The  amount 
of  sunshine  was  about  an  average. 

All  vegetation  has  been  pushed  rapidly.  Small  grain  and  grass,  where 
there  is  a  good  stand,  never  looked  more  promising  at  close  of  the  first 
week  in  May. 

Good  progress  has  been  made  in  planting  com  in  i^l  districts,  except 
where  the  soil  was  too  wet.  Taking  the  state  as  a  whole  planting  is  about 
one-half  completed,  and  conditions  are  favorable  for  a  good  stand.  An 
increased  acreage  of  potatoes  has  been  planted. 

On  Saturday  evening  destructive  hail  storms  passed  through  the  east 
central  district,  from  Poweshiek  to  Clinton,  causing  greater  damage  to  win- 
dows and  roofs  than  to  crops. 

BULLETIN  NO.  6,  MAY  15. 

The  past  week  has  been  favorable,  with  temperature  and  sunshine 
above  the  normal,  and  the  rainfall  generally  sufficient  for  present  needs. 

Com  planting  is  nearly  completed'  in  all  districts  of  the  state,  except  in 
a  few  localities  where  work  has  been  delayed  by  excessive  moisture.  In 
early  planted  fields  an  excellent  stand  has  been  obtained,  and  there  is  less 
than  the  usual  complaint  of  poor  seed.  The  work  of  cultivation  is  in 
progress  in  all  sections,  with  the  soil  in  fine  condition. 

Small  grain,  potatoes,  meadows  and  pastures  are  doing  notably  well. 
The  staple  crops  of  this  state  have  never  been  more  promising  the  middle 
of  May.    The  outlook  for  fruit  continues  to  be  fairly  good. 

BULLETIN  NO.  7,  MAY  22. 

The  past  week  brought  unseasonable  extremes,  the  temperature  rang- 
ing from  90°  to  the  frost  line.  High  winds  prevailed  the  first  half  of  the 
week,  causing  rapid  evaporation  of  the  scant  moisture  in  the  soil.  The 
average  rainfall  was  generally  deficient. 

Reiwrts  of  frosts  and  freezing  temperature  on  the  19th  and  20th  come 
from  all  sections  of  the  state,  but  the  extent  of  damage  cannot  as  yet  be 
determined.    Garden  truck,  grapes  and  small  fruit  suffered  most  severely. 
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In  many  sections  com  was  cut  to  the  ground,  but  it  was  only  checked  in 
growth  and  not  materially  injured.  Potatoes  are  not  believed  to  be  per- 
manently damaged.  Small  grain  crops  have  suffered  more  from  hot  and 
dry  winds  than  from  freezing. 

In  the  larger  part  of  the  state  the  hay  crop  will  be  considerably  short- 
ened by  the  drouthy  conditions.    Rain  is  needed  in  all  districts. 

The  acreage  of  corn  has  been  materially  increased  over  last  year,  and 
the  outlook  for  that  crop  is  unusually  promising. 

BULLETIN  NO.  8,  MAY  29. 

The  past  week  was  imseasonably  cold  and  dry,  with  less  than  the  nor- 
mal amount  of  sunshine. 

From  the  effects  of  frosts  and  drouth  the  general  crop  conditions  are 
not  so  favorable  as  they  were  two  weeks  ago. 

Ck)rn  has  partially  recovered  from  its  set-back  and  is  in  a  fairly  promis- 
ing condition,  with  a  good  stand  and  improving  color.  The  usual  com- 
plaints are  heard  of  the  ravages  of  cutworms,  and  some  replanting  has 
been  necessitated.  The  acreage  has  been  increased  by  the  xmrtial  failure 
of  oats  in  many  localities. 

The  prevalent  drouth  is  injurious  to  all  spring  grain,  and  the  hay  crop 
is  damaged  past  recovery.  Pastures  are  becoming  very  short,  and  in  many 
sections  stock  water  is  scarce. 

The  recent  freezing  temperature  was  most  destructive  to  truck  gardens, 
grapes  and  small  fruits. 

BULLETIN  NO.  9,  JUNE  5. 

Reports  from  all  parts  of  the  state  are  burdened  with  complaints  of  con- 
tinued dry  weather  and  serious  injury  to  grass,  grain,  early  potatoes  and 
small  fruit.  The  average  rainfall  during  the  month  of  May  was  less  than 
half  the  normal  amount,  and  in  the  larger  part  of  the  state  the  last  three 
weeks  were  practically  rainless. 

Grass  and  oats  are  suffering  the  greatest  damage  from  this  almost 
unprecedented  spring  drouth.  The  early  hay  crop  will  be  extremely  light, 
and  in  the  central  and  southern  districts  the  damage  to  oats  is  beyond 
recovery. 

Com  has  been  retarded  by  cool  weather,  but  it  is  generally  in  good 
condition.  The  stand  is  good  and  the  fields  have  been  thoroughly  cleaned. 
With  favorable  conditions  the  balance  of  the  season  Iowa  will  produce  a 
corn  crop  of  old-time  proportions. 

Pastures  are  very  short,  and  in  many  localities  cattle  are  receiving  extra 
rations  of  fodder. 

BULLETIN  NO.  10,  JUNE  12. 

The  first  half  of  the  past  week  was  cool  and  dry;  the  last  half  brought 
higher  temperature,  with  light  local  showers  in  the  west  central  and 
southern  districts,  closing  with  promise  of  an  early  breaking  up  of  the  pro- 
tracted drouth. 

All  crops  except  com  have  suffered  materially  from  effects  of  the  drouth. 
Oats  cannot  exceed  two-thirds  of  an  average  even.with  the  best  conditions 
in  the  future,  but  the  quality  may  be  better  than  in  recent  years.  Spring 
wheat  and  barley  have  lost  several  points  since  June  1st.    Late  potatoes 
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are  fairly  promising.  There  will  be  less  than  half  a  crop  from  the  first 
•cutting  of  timothy  and  clover.  Com  has  never  given  bettor  promise  of  a 
full  crop  at  a  corresponding  date  in  June. 

BULLETIN  NO.  11,  JUNE  19. 

The  first  half  of  the  past  week  was  excessively  hot  and  dry;  the  lower 
temperature  during  the  last  half  brought  refreshing  showers,  which  broke 
the  drouth  in  the  larger  part  of  the  state.  The  heaviest  rainfall  is  reported 
from  the  eastern,  northern  and  southwestern  districts,  the  most  arid  por- 
tion of  the  state  being  some  of  the  central  and  northwestern  counties. 

More  rain  is  needed,  and  the  prospect  is  favorable  for  an  early  restora- 
tion of  the  normal  conditions.  Corn  has  steadily  advanced,  and  with  favor- 
able weather  will  make  a  great  crop.  Oats,  barley  and  hay  have  been 
most  injured  by  the  drouth,  and  are  beyond  recovery.  The  yield  of  oats 
for  the  state  cannot  exceed  60  per  cent  of  an  average,  and  it  is  more  likely 
to  go  below  50  per  cent.  Many  reports  say  the  small  grain  fields  are  being 
plowed  for  millet  or  used  to  pasture  stock.  Pastures  will  8i)eedily  revive. 
Potatoes  are  doing  well. 

BULLETIN  NO.  12,  JUNE  26. 

The  daily  mean  temperature  of  the  past  week  ranged  from  3°  to  5°  above 
the  normal,  closing  with  cooler  weather  and  well  distributed  showers.  The 
drouth  is  practically  broken  in  all  parts  of  the  state,  though  in  the  central 
district  more  rain  is  needed  to  revive  pastures  and  replenish  the  water 
supply. 

Com  was  never  cleaner  or  more  promising  in  the  last  week  of  June. 
The  stand  is  remarkably  even,  and  in  the  larger  part  of  the  state  it  is  about 
ready  to  **lay  by.*' 

Oats  have  headed  with  short  straw,  and  the  heads  are  generally  deficient 
in  number  of  grains.  The  quality  of  the  yield  is  likely  to  be  better  than  in 
recent  years. 

The  harvest  of  winter  wheat  and  rye  is  in  progress  in  southern  districts, 
with  fair  yield.  Barley  harvest  will  begin  a  week  earlier  than  usual;  the 
crop  about  two-thirds  of  average.  Potatoes  give  promise  of  a  fair  crop. 
Flax  is  doing  well. 

BULLETIN  NO.  13,  JULY  3. 

The  summary  for  the  month  of  June,  at  the  Central  Station,  shows  the 
mean  daily  temperature  to  have  been  4^  above  the  normal,  with  less  than 
one-fourth  the  seasonable  amount  of  rainfall. 

The  past  week  was  unseasonably  warm,  with  drying  winds,  tempered  by 
light  showers.  The  reports  show  an  abundance  of  rainfall  in  scattered 
localities,  but  it  has  been  below  the  normal  amount  in  the  larger  part  of 
the  state. 

There  has  been  generally  a  marked  improvement  in  the  condition  of  all 
immature  crops.  Corn  shows  the  most  notable  advancement.  It  is  clean, 
of  good  color,  and  will  be  generally  **  laid  by  **  on  or  before  the  4th. 

Oats  are  filling  remarkably  well,  and  gaining  slightly  in  height,  giving 
promise  of  a  yield  fully  equal  in  weight  to  the  output  of  1893.  Haying  and 
the  harvest  of  winter  grain  are  in  progress,  and  a  beginning  has  been  made 
in  cutting  barley. 
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BULLETIN  NO.  14,  JULY  10. 

Bright  and  hot  days  with  cool  nights  prevailed  during  the  week,  the 
average  temperature  being  about  2^  below  the  normal. 

A  few  localities  report  light  showers,  but  the  larger  part  of  the  state 
was  destitute  of  rainfall,  and  the  drouth  has  resumed  sway  with  increased 
severity.    Its  worst  effects  are  visible  in  the  pastures  and  potato  fields. 

Corn  is  holding  its  own  remarkably  well,  and  thus  far  has  suffered  no 
material  damage.  The  harvest  of  oats  and  barley  is  in  progress  in  all  dis- 
tricts. In  some  of  the  northern  and  northeastern  counties  the  yield  of  these 
cereals  will  be  very  near  the  average.  In  the  bulk  of  the  state  they  will 
not  exceed  half  a  crop.  The  tame  hay  crop  has  been  mostly  harvested,  with 
less  than  half  an  average  yield. 

BULLETIN  NO.  15,  JULY  17. 

Another  hot  and  dry  week  has  added  to  the  severity  of  this  unprece- 
dented drouth. 

Cool  nights  have  afforded  some  mitigation  to  the  hot  days,  but  the  rain- 
fall has  been  little  more  than  a  trace  in  any  part  of  the  state. 

Reports  from  all  stations  indicate  that  while  com  is  holding  its  own 
notably  well,  the  crop  has  reached  the  danger  line,  and  every  day's  contin- 
uance of  the  present  conditions  will  lower  its  average  yield. 

Pastures  afford  but  little  feed,  and  stock  requires  double  rations. 
Streams  and  wells  are  at  or  below  the  low  water  mark. 

Potatoes  show  serious  damage,  and  many  fields  are  past  recovery. 

Oats  and  barley  are  being  secured  in  the  best  possible  condition. 
Threshing  of  winter  wheat  and  rye  in  operation. 

BULLETIN  NO.  16,  JULY  24. 

High  temperature  and  bright  sunshine  prevailed  the  larger  part  of  the 
past  week,  and  the  drouth  remains  practically  unbroken.  The  showers  on 
the  19th  and  20th  afforded  temporary  relief  in  narrow  belts  and  spots,  cov- 
ering probably  about  one-third  of  the  state.  A  few  scattered  localities 
report  rainfall  sufficient  for  present  needs;  but  in  the  bulk  of  the  state  the 
amount  was  too  light  to  give  any  appreciable  benefit. 

The  pastures  are  bare,  and  the  live  stock  is  suffering  for  feed  and  water. 
All  unharvested  crops  have  reached  a  critical  stage,  and  every  day's  con- 
tinuance of  the  drouth  adds  to  the  extent  of  the  injury  already  done. 

Within  the  past  two  weeks  corn  in  the  larger  part  of  the  state  has 
steadily  retrograded,  and  the  extent  of  injury  can  not  as  yet  be  estimated. 
In  the  dryest  of  the  **burnt  district"  the  damage  is  beyond  recovery,  but  in 
many  of  the  northern  counties  the  prospect  is  better.  Taking  the  state  as 
a  whole  the  crop  is  likely  to  be  less  than  two-thirds  of  an  average,  and  a 
continuance  of  present  conditions  will  reduce  it  far  below  that  figure. 

Potatoes,  flax,  millet  and  grass  have  suffered  great  damage. 

BULLETIN  NO.  17,  JULY  31. 

The  past  week  has  been  the  worst  of  the  season.  The  daily  tempera- 
ture averaged  7°  above  the  normal.  On  the  26th  the  temperature  ranged 
from  100°  to  107°,  with  winds  20  to  35  miles  an  hour,  the  severest  in  effect 
upon  vegetation  ever  known  in  Iowa. 
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Light  showers  are  reported  along  the  eastern  border,  and  at  a  few  local- 
ities in  the  interior,  affording  temporary  relief  in  checking  the  process  of 
desiccation. 

Variable  reports  are  received  as  to  the  effects  of  the  drouth  and  hot. 
winds  upon  corn.  In  the  central  and  southern  districts  the  damage  is  much 
greater  than  in  the  northern  belt.  The  consensus  of  opinion  seems  to  be 
that  about  one-fourth  of  the  acreage  planted  will  yield  no  corn  and  but  lit- 
tle fodder.  With  speedy  and  substantial  relief  the  state  at  large  naay  pos- 
sibly harvest  one-half  an  average  crop.  But  every  day's  continuance  of 
present  conditions  will  lower  the  possibilities  and  reduce  the  output. 

Pastures  are  dry,  and  feeding  stock  is  now  general.  Late  sown  millet 
has  not  sprouted.     Potatoes  and  flax  are  greatly  damaged. 

Threshing  returns  show  much  better  yield  of  rye,  wheat,  oats  and  bar- 
ley than  was  expected. 

BULLETIN  NO.  18,  AUGUST  7. 

» 

The  daily  average  temperature  of  the  past  week  was  slightly  below  nor- 
mal, the  days  being  bright  and  hot  and  the  nights  cool. 

The  rainfall  was  generally  deficient  and  badly  distributed,  a  few  local- 
ities reporting  copious  showers  while  the  bulk  of  the  state  received  no  sub- 
stantial relief,  and  the  drouth  is  unbroken.  The  heaviest  measurements  of 
rainfall  are  reported  from  the  western  districts. 

In  the  few  counties  where  the  showers  were  heaty  a  slight  improve- 
ment in  the  condition  of  the  late  com  is  noted,  but  a  very  considerable  per- 
centage of  the  crop  is  beyond  recovery. 

Reports  received  and  tabulated  from  over  800  correspondents  of  the 
State  Bureau,  representing  every  county  in  the  state,  place  the  average 
condition  of  corn  on  August  1  at  40  per  cent.  The  highest  averages  are 
reported  in  the  northern  tier  and  a  few  counties  on  the  Mississippi  river. 
There  has  been  a  slight  falling  off  in  condition  since  these  reports  were 
mailed. 

Returns  from  threshers  indicate  that  the  aggregate  yield  of  oats  is 
likely  to  equal  the  amount  harvested  in  1893,  and  the  quality  is  much 
better. 

BULLETIN  NO.  19,  AUGUST  14. 

The  daily  mean  temperature  of  the  week  was  about  8°  above  normal, 
the  maximum  ranging  from  90  to  100°,  with  a  very  high  percentage  of  sun- 
shine. 

Until  the  10th  the  conditions  were  about  as  damaging  as  at  any  time 
during  the  season.  The  showers  of  the  10th,  12th  and  13th  gave  substan- 
tial benefit  to  the  larger  part  of  the  state  and  will  materially  help  grass, 
millet,  late  potatoes  and  a  portion  of  the  coim  crop. 

The  condition  of  corn  is  variable,  depending  upon  quality  of  soil  for 
retaining  moisture  and  shelter  from  full  force  of  hot  winds.  There  has 
been  a  material  deterioration  since  August  1,  when  it  was  rated  at  40  per 
cent.  A  large  portion  is  now  beyond  help  and  is  being  rapidly  cut  to  save 
the  fodder.  With  favorable  weather  in  the  future  there  is  a  possibility  of 
saving  one-third  of  an  average  crop  from  the  present  reduced  area  of  less, 
than  6,000.000  acres. 
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BULLETIN  NO.  20,  AUGUST  21. 

The  daily  mean  temperature  of  the  i>ast  week  was  about  3**  above  nor- 
mal, with  an  excess  of  sunshine,  but  the  general  conditions  have  been 
decidedly  more  favorable  for  all  unharvested  crops. 

The  drouth  has  been  effectually  broken  by  copious  showers  in  two- 
thirds  of  the  state,  the  southwest  and  south  central  districts  receiving  the 
least  amount. 

Reports  show  aq  improvement  in  the  condition  of  corn  fields  where  the 
vitality  of  the  plant  has  been  maintained  and  the  ears  have  been  formed. 
A  very  large  portion  of  the  acreage  planted  has  been  or  will  be  cut  for  fod- 
der, and  all  reports  confirm  the  previous  estimate  that  the  total  amount  of 
merchantable  corn  cribbed  this  year  will  be  about  one-third  of  the  average 
yield  of  this  state. 

Pastures  are  beginning  to  revive.  Potatoes,  late  sown  flax  and  millet 
^how  an  improvement. 

A  good  beginning  has  been  made  in  fall  plowing. 

BULLETIN  NO.  21,  AUGUST  28. 

The  week  has  been  warn!  and  dry,  the  daily  mean  temperature  ranging 
from  2°  to  4°  above  normal,  with  very  light  rainfall.  The  nights  were  cool, 
however,  and  heavy  dews  mitigated  the  drouthy  conditions. 

Corn  is  doing  as  well  as  could  be  expected.  Considerable  improvement 
is  noted  in  districts  which  had  the  heaviest  rainfall.  Some  of  the  more 
Advanced  fields  will  be  matured  beyond  danger  of  frost  within  two  weeks. 
The  work  of  cutting  for  fodder  is  progressing 

Decided  improvement  is  noted  in  favored  localities  in  the  condition  of 
pastures  and  meadows;  but  in  the  larger  part  of  the  state  stock  still  require 
extra  rations.  Potatoes  give  promise  of  from  20  to  40  per  cent  of  a  crop. 
Plowing  is  in  progress  where  the  land  is  not  too  dry,  and  some  seeding  has 
been  done. 

BULLETIN  NO.  22,  SEPTEMBER  4. 

The  daily  temperature  of  the  past  week  ranged  from  3°  to  7®  above  nor- 
mal. The  extreme  drouthy  condition  were  mitigated  by  light  showers  on 
Sunday  and  Monday,  extending  over  the  larger  portion  of  the  state. 

The  drying  and  ripening  process  has  gone  on  rapidly  and  early  planted 
X5orn  is  now  near  the  line  of  safety  from  damage  by  frost.  Cutting  for  fod- 
der is  now  general  in  all  parts  of  the  state,  and  more  than  50  per  cent  of  the 
entire  acreage  will  be  cut  and  fed  without  husking.  In  the  southern  dis- 
tricts fully  80  per  cent  will  be  cut  and  used  as  fodder,  the  grain  being  sepa- 
rated by  threshing.  There  is  no  change  in  the  condition  of  pastures  and 
immature  crops. 

BULLETIN  NO.   23,  SEPTEMBER  11. 

The  daily  temperature  of  the  week  averaged  about  5°  above  normal. 
The  drouth  has  been  effectually  broken  in  all  parts  of  the  state  except  in 
some  of  the  northwestern  counties.  Pastures  and  meadows  have  been 
greatly  improved,  and  a  fair  crop  of  late  potatoes  is  assured  with  exemption 
from  killing  frost  the  balance  of  this  month. 

The  average  condition  of  corn  is  rated  at  36  per  cent.  This  indicates  an 
Average  yield  of  11.88  bushels  per  acre.    The  present  acreage  is  6,738,000 
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acres,  and  if  this  estimate  is  borne  out  by  the  final  returns  the  aggregate 
for  the  state  will  be  about  80,000,000  bushels.  In  the  southern  and  central 
districts  a  large  portion  of  the  crop  has  been  cut,  and  the  balance  is  mostly 
beyond  danger  from  frost.  In  the  northern  districts  cutting  is  rapidly  pro- 
gressing, but  a  portion  of  the  crop  is  still  immature,  and  would  be  mate- 
rially damaged  by  a  killing  frost. 

BULLETIN  NO.  24,  SEPTEMBER  18. 

The  temperature  of  the  past  week  was  slightly  below  normal,  and  the 
frost  line  was  reached  on  the  11th  and  15th.  The  larger  part  of  the  state 
received  more  than  the  normal  amount  of  rainfall. 

No  material  damage  resulted  from  the  frost.  Corn  is  generally  safe;, 
fully  60  per  cent  of  the  crop  is  in  shock,  and  cutting  is  still  in  progress. 

The  soil  is  in  good  condition,  and  more  than  the  average  amount  of  fall 
plowing  will  be  done.  There  will  be  an  increased  acreage  of  fall  wheat  and 
rye;  the  early  seeded  is  up  and  looking  unusually  well. 

Pastures  are  again  furnishing  feed  for  stock.  Late  potatoes  are  showing 
marked  improvement. 

The  latest  threshing  returns  give  promise  of  a  total  yield  of  120,000,000* 
bushels  of  oats. 

BULLETIN  NO.  25,  SEPTEMBER  25. 

The  temperature  of  the  past  week  averaged  about  normal,  though  it 
began  and  closed  with  frosts  of  considerable  severity  in  northern  and 
exposed  localities.  The  rainfall  was  very  heavy  in  the  central  and  south- 
eastern districts,  and  ample  in  all  sections  except  in  some  of  the  western 
counties.  Considerable  damage  was  done  in  central  counties  by  hail  on  the- 
20th,  and  by  heavy  wind  storms  in  the  northern  tier  of  counties  on  the- 
evening  of  the  21st. 

There  is  but  little  change  noted  in  the  condition  of  crops.  Com  cutting 
has  progressed  as  rapidly  as  local  conditions  would  permit,  the  amount- 
reported  in  shock  varying  from  25  to  85  per  cent. 

Good  progress  has  been  made  in  fall  plowing,  the  amount  being  more 
than  the  average  of  the  last  two  seasons,  and  the  soil  is  generally  in  good 
condition.  Seeding  of  winter  wheat  is  not  fully  completed.  The  early 
seeded  fields  show  fine  growth.  Pastures  which  were  not  burned  out  by 
the  drouth  are  doing  notably  well.  Late  potatoes  will  average  less  than 
half  a  crop  in  the  state  at  large. 


THE  DROUTH  PROBLEM.* 


A  question  most  vitally  affecting  the  dairy  industry  is  that  relating  to< 
the  permanence  of  the  climatic  conditions  which  have  given  Iowa  its  fore- 
most place  among  agricultural  states.  Confidence  is  the  basis  of  all  busi- 
ness activity.  We  know  what  the  past  has  brought  forth,  but  what  of  the 
future?  Are  drouthy  summers  and  hot  winds  to  be  the  rule,  instead  of 
exceptions,  in  the  years  to  come? 

*A  paper  read  before  the  Iowa  Dairy  Ctonventlon  at  Ames,  November  15, 189i,  by 
J.  B.  Sage. 
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The  dairy  interest,  more  than  any  other  branch  of  agriculture,  is 
directly  affected  by  the  answer  to  these  inquiries.  We  can  raise  fair  crops 
of  small  grain  and  com  with  our  minimum  of  moisture  in  mid-summer;  but 
for  an  abimdant  supply  of  hay  and  pasturage  we  must  have  ample  spring 
rains  and  frequent  summer  showers*  Com  is  a  sub-tropical  plant  which 
-with  wise  culture  will  thrive  fairly  well  in  arid  conditions;  but  grass  is  at 
its  best  only  in  the  temperate  zone,  in  the  region  where  the  clouds  furnish 
.all  necessary  irrigation.  And  grass  is  a  prime  factor  in  dairying  on  a  large 
scale. 

Perhaps  some  of  you  may  be  surprised  by  the  statement  that,  diuring 
the  past  ten  or  fifteen  years,  the  grass  crop  (hay  and  pasturage)  has  brought 
larger  net  returns  to  the  farmers  of  Iowa  than  the  vast  crops  of  corn  and 
oats  combined.  In  saying  this  it  should  be  explained  that  about  thirty- 
seven  per  cent  of  the  corn  crop  has  been  wasted  by  not  harvesting  the 
stover.  This  statement  emphasizes  the  need  of  ample  summer  moisture, 
which  is  essential  to  the  production  of  grass. 

The  grass  crop  suffered  most  serious  damage  by  the  great  drouth  of  the 
past  summer.  The  output  of  hay  was  cut  short  over  fifty  per  cent,  and  the 
pastures  were  rendered  practically  worthless  for  grazing  for  a  period  of 
nearly  three  months.  To  a  large  extent  the  roots  were  destroyed  by  the 
intense  heat  and  close  grazing  of  the  hungry  stock.  There  was  a  general 
failure  of  streams,  reservoirs  and  wells,  and  dairymen  were  obliged  to 
skirmish  around  at  a  lively  rate  to  provide  water  as  well  as  forage  for  their 
suffering  herds. 

The  unusual  experience  of  the  past  season  has  stimulated  public  interest 
in  some  of  the  problems  of  meteorology,  and  people  are  making  the  discov- 
ery that  the  tables  and  records  of  the  weather  clerks  are  not  merely  dry 
figures  after  all,  nor  wholly  devoid  of  value  to  practical  people.  The 
drouthy  season  cut  short  the  products  of  the  farms,  but  we  have  grown  a 
large  crop  of  interrogation  points,  and  a  great  variety  of  theories,  specu- 
lations and  weather  prognostications  for  the  years  to  come — some  wise, 
but  many  otherwise. 

Now  it's  a  good  thing  to  quicken  inquiry  and  investigation,  but  it  is  still 
better  to  obtain  correct  answers.  An  interrogation  point  is  something  Uke 
a  corkscrew,  which  may  serve  to  uncork  healing  balm  or  deadly  poison. 

A  current  inquiry  for  the  past  year  or  two  has  been,  **  Can  we  make  it 
rain?"  and  in  the  drouth-stricken  regions  thousands  of  dollars  have  been 
paid  to  professional  rain-makers  to  settle  the  question,  resulting  in  the 
conclusion  that  their  prescriptions  fail  to  operate  in  an  extremely  dry 
season. 

Another  class  of  inquirers,  who  take  no  stock  in  the  operations  of  rain- 
fakirs,  have  anxiously  asked:  "  Wherefore  this  extraordinary  shortage  of 
rain?"—*'  What's  the  matter  with  our  climate?  "— "  Is  this  aridity  of  earth 
and  air  the  result  of  drainage  and  cultivation?  "  These  are  some  of  the 
questions  asked  by  honest  and  intelligent  men;  and  I  regret  to  add  that  a 
considerable  number  have  accepted  the  pessimistic  theory  that  to  a  large 
extent  our  recent  drouths  have  been  produced  by  human  agency — that  is, 
by  drainage  and  cultivation. 

Now,  if  this  theory  is  true,  we  may  as  well  prepare  to  join  the  caravan 
of  drouth-stricken  settlers  from  trans-Missouri  regions,  who  are  movirg 


IOWA  WEATHER  AND  CROP  SERVICE.  47 

eastward  to  live  with  their  wives'  relations.  We  shall  not  be  able  to  sup- 
port our  present  and  prosx>ective  population  if  it  is  true  that  cultivation  of 
the  soil  is  steadily  converting  this  garden  of  the  continent  into  a  barren 
desert.  But  I  would  suggest  that  those  who  are  contemplating  moving  out 
on  this  account  had  better  get  an  early  start  while  the  roads  are  good,  for 
if  they  tarry  long  the  highways  may  relapse  into  their  normal  state  of  wet- 
ness and  impassability. 

A  few  years  ago  the  opposite  theory  obtained  wide  acceptance,  and 
boomers  of  western  lands  stoutly  maintained  that  the  advance  of  settle- 
ments and  cultivation  had  brought  an  increased  amount  of  rainfall  along 
the  railroads  and  over  the  semi-arid  plains.  This  widely  disseminated 
theory  was  carefully  investigated  by  scientists,  who  were  reluctantly 
forced  to  render  the  Scotch  verdict,  **  Not  proven."  But  the  proposition 
that  cultivation  of  the  soil  for  the  production  of  crops  increases  evapora- 
tion, humidity  and  rainfall  can  be  sustained  by  a  much  stronger  array  of 
facts  and  arguments  than  the  opposite  theory. 

The  truth  is,  however,  that  there  is  no  substantial  basis  of  fact  to  sus- 
tain the  current  notion  that  either  rain  storms  or  drouths  are  in  any 
measure  caused  by  human  agency.  A  thorough  study  of  the  laws  that 
govern  storm  movements  will  serve  to  convince  the  thoughtful  student 
that  the  gigantic  forces  of  nature  brought  into  exercise  in  the  production 
of  the  smallest  shower  are  infinitely  above  the  grasp  of  finite  man. 

Without  going  into  the  purely  scientific  field,  a  few  salient  points  may 
suffice  to  allay  the  fears  of  those  who  have  been  worried  by  the  problem  of 
the  recent  drouth,  whether  or  not  we  have  ruined  our  climate  by  draining 
our  bogs  and  plowing  under  the  wild  grasses  of  the  prairies. 

To  those  who  are  troubled  by  the  pessimistic  weather  theory  we  may 
apply  the  words  of  the  biblical  preacher,  **  Say  not  thou,  *  What  is  the 
cause  that  the  former  days  were  better  than  these? '  for  thou  dost  not 
inquire  wisely  concerning  this."  Those  who  ask  why  the  climatic  condi- 
tions were  so  much  more  favorable  in  former  than  in  latter  years  do  not 
inquire  wisely  concerning  that  matter.  The  shortage  is  mainly  in  their 
remembrance,  or  in  their  knowledge  of  weather  conditions  covering  a  suffi- 
cient period  to  serve  as  a  basis  for  a  just  conclusion.  This  year  the  aver- 
age  total  rainfall  for  the  state  in  the  four  crop  growing  months— May, 
June,  July  and  August — was  only  6.75  inches.  This  notable  deficiency  in 
moisture  is  cited  as  positive  proof  that  the  state  is  drying  up.  But  in  1892, 
during  the  corresponding  four  months,  the  total  rainfall  for  Iowa  amounted 
to  21.49  inches — ^an  average  of  5.37  inches  per  month.  That  was  only  two 
years  ago— surely  our  theorists  ought  to  remember  the  immense  and  dam- 
-a^ing  floods  of  that  season.  Are  we  to  infer  that  our  tile  ditches  were  not 
in  working  order  that  season? 

There  had  been  a  great  deal  of  ditching  done  prior  to  1831,  and  yet  in 
that  year  the  total  rainfall  at  Des  Moines  was  56.81  inches,  of  which 
amount  26.65  inches  fell  in  the  three  summer  months  In  1882  the  summer 
rainfall  at  Des  Moines  was  20.08  inches;  in  1886,  16.68  inches;  and  in  1886 
only  2.58  inches. 

These  figures  show  great  variability,  but  there  is  nothing  in  the  records 
to  show  that  in  recent  years  there  is  a  marked  decrease  in  the  quantity  of 
rainfall;  in  fact,  the  past  five  years  gave  us  more  rain  than  the  next  preced- 
ing' fiye  years;  and  the  total  precipitation  for  the  past  twenty  years,  from 
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1874  to  1894,  is  fully  equal  to  the  amount  that  fell  in  the  two  preceding 
decades. 

The  Des  Moines  Register  recently  published  a  letter  from  the  Hon.  Ghas. 
W.  Irish,  formerly  an  Iowa  surveyor,  and  now  chief  of  the  Irrigation  Com- 
mission at  Washington,  D.  C,  in  which  is  given  some  interesting  details  of 
the  dry  summer  of  1846.  Judging  by  his  description  that  season  exceeded 
in  severity  the  so-called  unprecedented  drouth  of  1894.    Mr.  Irish  says: 

I  recollect  very  well  the  diry  season  of  1846,  which  took  all  of  the  surface  water  of 
Iowa  away,  so  far  as  I  knew  it.  The  surface  at  the  time  was  devoid  of  water  to  such 
an  extent  that  none  was  to  be  had  from  wells,  springs  or  streams  for  cattle  and  other 
stock,  except  In  the  channels  of  the  largest  streams  of  the  state— the  Des  Moines,  Iowa 
and  Cedar  rivers.  I  am  unable  to  state  personally  how  near  being  completely  dried  up 
either  the  Des  Moines  or  Cedar  rivers  were  at  that  time,  but  I  can  state  for  the  Iowa 
river  that  all  the  water  running  in  its  channel  during  that  summer  passed  through  a 
hole  two  feet  square,  in  the  penstock  of  what  was  called  the  Company  Mills,  about  two 
miles  and  a  half  above  Iowa  City.  Not  a  drop  of  water  fell  during  that  season  in  our 
part  of  the  country  from  April  to  November,  and  during  all  this  time  the  weather  was 
extremely  hot.  The  stock  of  the  country  had  to  be  herded  along  streams  where  water 
could  be  had  for  their  sustenance.  Plowing  fields  and  breaking  prairie  had  to  be  given 
up  for  that  season,  and  in  many  cases  farmers  were  compelled  to  haul  water  in  barrels 
long  distances  In  order  to  sustain  themselves  in  their  homes.  The  drouth  from  which 
we  suffered  in  1846  had  begun  in  other  parts  of  the  United  States  one  or  two  years  pre- 
viously. Two  years  before  the  New  England  region  suffered  severely,  and  during  the 
years  before  the  northern  part  of  Ohio  suffered  so  severely  that  the  people  along  and 
on  the  southern  lx>rder  of  Lake  Erie  were  obliged  to  emigrate,  for  it  was  impossible  to 
obtain  water  either  for  domestic  or  stock  uses  throughout  a  very  large  region  of  that 
country. 

In  a  recent  issue  of  the  Port  Dodge  Messenger,  the  Hon.  L.  S.  Coffin 
contributed  an  interesting  leaf  from  ancient  weather  records,  showing  that 
forty  years  ago,  as  in  recent  years,  there  was  quick  transition  from  extreme 
drouths  to  seasons  of  excessive  rains  and  floods.  The  latter  part  of  the 
season  of  1854  was  extremely  dry,  followed  by  a  mild  and  dry  winter  and  a 
very  dry  spring,  so  dry  in  fact,  that  one  of  the  early  settlers  of  Webster 
county  drove  from-  Muscatine  to  Fort  Dodge,  the  last  of  April  (1865),  with- 
out wetting  his  wagon  tire. 

Prof.  T.  S.  Parvin,  in  his  notes  on  the  climate  of  Iowa,  said:  "-In  1854 
occurred  the  great  drouth  in  this  and  the  western  states  generally,  but 
owing  to  the  porous  nature  of  the  soil,  the  crops  turned  out  much  better 
than  in  the  states  east  of  the  Mississippi." 

These  are  valuable  testimonies,  and  it  should  be  noted  that  in  that  early 
period  but  little  of  the  soil  had  been  disturbed  by  the  plow,  the  aboriginal 
frog  ponds  contributed  their  full  quota  of  vapor  and  malaria,  and  the  little 
strips  of  forest  had  not  been  destroyed.  So  the  great  drouths  of  1846  and 
1854,  and  the  intervening  excessive  wet  season  of  1851,  cannot  be  charged 
to  the  account  of  man's  ruthless  interference  with  nature's  methods. 

In  all  the  years  from  that  early  period  to  the  present  time,  we  have  had 
variable  seasons,  ranging  from  very  wet  to  extremely  dry.  The  normal 
summer  rainfall  for  Iowa  is  about  thirteen  inches,  or  an  average  of  one 
inch  a  week  for  the  three  months.  For  the  past  twenty  years  the  total 
amount  has  been  above  as  often  as  it  has  been  below  the  normal  figure. 
This  mutability  of  seasons  is  the  result  of  a  natural  law,  which  was  in 
operation  fifty  years  ago  as  at  the  present  time,  but  the  secret  of  its  work- 
ing is  not  yet  discovered.  * 


IOWA  WEATHER  AND  CROP  SERVICE.  49 

A  good  many  people,  possessed  of  average  intelligence,  have  atben|pted 
to  account  for  this  season's  shortage  of  rainfall;  but  the  fault  of  the  larger 
number  is  their  range  of  observation  is  too  narrow,  both  as  to  time  and  dis- 
tance. The  prevalent  theory  which  I  have  been  reviewing  was  recently 
presented  in  plausible  form  by  a  correspondent  of  the  Des  Moines  Register, 
who  said:  *^A  careful  study  of  this  problem  leads  unmistakably  to  the  con- 
clusion that  the  work  of  man  In  this  country  for  the  last  hundred  years  has 
tended  to  diminish  the  amount  of  vapor  in  the  atmosphere,  and  at  the  same 
time  increase  the  temperature.  *  ♦  ♦  Throughout  the  great  central 
plain  thousands  of  lakes,  ponds,  sloughs  and  marshes  have  been  drained 
every  year,  and  just  so  much  evaporating  surface  has  been  destroyed.  The 
cultivation  of  the  soil  by  allowing  the  water  to  enter  it  freely  has  prevented 
the  water  collecting  where  it  would  be  exposed  directly  to  the  sun's  rays. 
*  *  *  In  these  extreme  western  sections  the  drouths  have  been  made 
severe  in  a  marked  degree  because  by  allowing  the  water  to  enter  the  soil, 
it  is  not  evaporated  so  freely,  and  is  distributed  over  a  longer  period  of 
time,  whereas  if  the  water  could  be  turned  into  vapor  in  a  short  time  it 
would  often  save  the  growing  vegetation  from  destruction." 

Now  this  would  fit  the  case  most  admirably  if  there  were  some  fact  to 
sustain  it;  but  it  is  short  on  facts  and  long  on  hypothesis.  There  has  been 
no  perceptible  decrease  in  the  average  percentage  of  atmospheric  humidity 
in  the  summer  months.  The  quantity  of  vapor  is  variable,  but  not  more  so 
than  temperature,  sunshine  and  other  elements  of  weather. 

And  it  is  not  true  that  cultivation  of  soil  decreases  evaporation.  In 
fact,  it  can  be  demonstrated  that  breaking  up  the  hard  and  well-nigh 
impervious  prairie  sod,  turning  under  the  dry  and  wiry  grasses,  stirring 
the  soil  deeply,  making  it  both  receptive  and  retentive  of  moisture  and 
ready  to  yield  it  up  for  the  sustenance  of  plants,  thereby  producing  heavy 
crox)6  in  place  of  the  scanty  native  herbage  of  the  plains,  serve  to  increase 
rather  than  decrease  evaporation  and  humidity.  The  original  upland 
prairie  was  hard  at  the  surface,  and  measurably  impervious,  and  the  heavy 
rains  were  carried  quickly  into  the  depressions,  making  their  way  thence 
into  the  larger  streams.  As  the  result  of  breaking  and  sub-soil  plowing 
the  receptive  fields  absorb  a  much  greater  share  of  the  heavy  rains  than 
formerly,  and  the  moisture  is  held  therein,  and  by  capillary  attraction  is 
made  available  for  growing  plants. 

The  veriest  neophite  in  agricultural  science  understands  that  plants 
draw  their  moisture  by  their  roots  and  emit  it  through  their  leaves  The 
more  plants  of  deep  roots  and  ample  foliage,  the  more  moisture  is  given  to 
the  air.  So  it  follows  that  an  acre  of  corn  or  clover  yields  vastly  more 
vax>or  than  an  acre  of  prairie  grass.  And  more  than  this,  a  section  of  land 
covered  by  general  farm  crops,  meadows,  corn  fields,  and  well  seeded  and 
not  too  closely  grazed  pastures,  will  yield  more  moisture  to  the  air  than  an 
equal  area  of  lake  or  marsh.  There  is  vastly  more  vapor  arising  from  a 
dense  grove  than  from  an  equal  extent  of  water  surface. 

Therefore  one  reason  why  cultivation  has  dried  up  the  quagmires  of  the 
olden  times  is  because  the  well-tilled  fields  absorb  and  retain  the  moisture 
and  yield  it  back  to  the  air  in  the  process  of  growing  crops.  There  are 
billions  more  })ores  emitting  moisture  into  the  air  in  these  latter  years  than 
were  in  Dperation  in  the  olden  time.    The  sloughs  have  been  drained  off 
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through  the  roots,  trunks,  stems  and  leaves  of  the  plants  which  form  the 
immense  crops  that  annually  burden  Iowa's  rich  and  porous  soil.  And  a 
tile-drained  and  well  cultivated  field  will  better  resist  aridity,  and  will  con- 
tribute more  vapor  to  the  air  than  the  same  soil  in  its  original  condition. 
So  allowing  that  our  summer  rainfall  depends  mainly  upon  the  local  manu- 
facture of  vapor,  we  are  in  a  fair  way  to  produce  more  rather  than  less  of 
that  essential  material  for  rainmaking. 

But  as  a  matter  of  fact  the  greater  part  of  the  humidity  arising  from  our 
soil  is  borne  eastward  by  the  general  trend  of  the  winds,  and  the  vapor  which 
is  condensed  into  rain  for  the  watering  of  our  fields  is  almost  wholly  an 
imported  article,  coming  mainly  from  that  vast  thermal  fountain,  the  Gulf 
of  Mexico.  Those  who  have  closely  observed  the  wind  currents  and  storm 
movements  of  this  midland  region,  realize  how  insignificant  a  drop-in-the- 
bucket  is  contributed  by  local  evaporation  to  make  up  all  our  quota  of  rain- 
fall. 

At  the  time  of  the  first  geological  survey  of  this  state  the  total  water 
surface,  or  the  area  of  our  lakes,  rivers  and  ponds,  amounted  to  550  square 
miles,  which  is  about  1  per  cent  of  the  area  of  the  state.  Now,  if  all  the 
water  in*  these  rivers,  lakes,  and  ponds  could  be  drawn  up  into  the  clouds 
and  distributed  equally  over  the  whole  surface  of  the  state,  the  total  would 
not  exceed  half  an  inch  of  rainfall.  In  order  to  give  us  our  average  quantity 
of  rain  (which  is  an  inch  per  week),  the  lakes,  rivers  and  ponds  would  need 
to  be  filled  up  and  emptied  twice  a  week  during  the  sunmier.  The  total 
amount  of  water  required  to  give  us  our  average  summer  rainfall  (13  inches), 
would  make  a  lake  110  miles  long,  50  miles  wide,  and  about  11  feet  deep.  It 
would  require  a  wide  expanse  of  frog  pond  to  furnish  sufficient  vapor  to  fill 
such  a  lake  as  that.  In  fact,  if  the  whole  state  were  a  vast,  oozy  quagmire, 
sizzling  in  the  sun  every  day,  it  would  not  be  sufficient  to  supply  the  local 
demand. 

No;  the  raw  material  to  run  our  Iowa  rain  factory  is  mostly  imported 
rom  foreign  waters,  free  of  duty,  and  without  cost  of  transportation.  It  is 
brought  hither  usually  by  the  fast  freight  express,  known  as  the  South 
Wind,  by  the  Gulf  Air  Line.  During  the  past  summer  the  southern,  vapor^ 
laden  freight  trains  have  been  sidetracked,  ditched,  or  switched  off  in  other 
directions,  to  increase  the  moisture  in  regions  already  over-supplied  with 
wetness.  To  them  that  had  an  abundance,  more  was  given,  and  from  our 
parched  fields  was  taken  even  the  little  moisture  remaining.  We  can  see 
how  it  was  done,  but  we  cannot  exactly  understand  why  there  was  such 
inequality  in  the  distribution  of  rainfall  during  the  past  season. 

The  United  States  Weather  Bureau  published  a  weekly  weather-crop 
bulletin,  including  shaded  maps  showing  in  black  and  white  the  portions 
of  the  country  wherein  there  was  an  excess  or  deficiency  of  seasonal  rain- 
fall for  each  week.  A  careful  study  of  these  maps  will  show  where  the  bulk 
of  the  moisture  was  precipitated,  and  give  at  least  a  partial  answer  to  the 
question  why  it  did  not  rain  more  copiously  in  Iowa.  The  drouth  began  to 
show  its  effects  about  the  middle  of  May,  and  during  that  month  the  east- 
ern and  middle  states  and  the  northwestern  states  were  saturated,  while 
the  Mississippi  and  Missouri  valleys  were  comparatively  dry.  In  June 
there  was  a  large  amount  of  rainfall  in  the  middle  Rocky  Mountain  slope, 
and  a  great  deficiency  in  the  upper  Mississippi  valley  and  east  gulf  states. 
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In  July  there  were  hea^y  rains  in  the  south  Atlantic  and  east  ^ulf  states, 
and  a  general  deficiency  throughout  the  northern  half  of  the  United  States, 
intensified  in  the  west  by  the  hot  winds  during  the  last  week  of  the  month. 
In  August  the  drouth  and  hot  weather  covered  the  greater  portion  of  the 
country,  except  the  south  Atlantic  and  gulf  states,  which  were  saturated 
-with  excess;  and  there  were  also  excessive  rains  in  western  Texas,  causing 
heavy  floods  in  the  valley  of  the  Rio  Grande. 

It  will  be  seen  from  this  that  the  great  deficiency  in  this  region  was  in 
part  counterbalanced  by  excess  of  rain  in  other  sections.  We  may  be  cer- 
tain that  there  was  the  usual  amount  of  rainfall  somewhere,  to  maintain 
nature's  equilibrium  of  forces  and  elements. 

The  drouth  this  year  was  much  more  damaging  because  it  was  the  cul- 
mination of  a  deficiency  covering  the  period  of  nearly  a  full  year.  There 
was  an  unusual  shortage  in  the  amount  of  water  stored  up  in  the  lower 
layers  of  the  soil,  from  which  the  arable  soil  had  been  wont  in  other  years 
to  draw  by  capillarity  a  portion  of  the  moisture  essential  to  support  grow- 
ing crops. 

The  great  drouth  of  '94  is  likely  to  become  historic,  serving  as  a  datum 
line  for  future  reference  and  comparison.  The  cause  was  not  local  but 
general  in  its  operation.  The  lack  of  evaporation  in  Iowa,  or  any  other 
part  of  the  dry  area,  did  not  afifect  it  in  the  least.  There  were  temporary 
changes  in  the  general  circulation  of  the  air,  whereby  drier  air,  or 
descending  currents  became  more  frequent  than  in  other  seasons.  There 
were  about  the  usual  number  of  cyclonic  or  low  pressure  areas  (storm  cen- 
ters) passing  above  the  continent,  but  their  movements  were  unusually 
sluggish  and  erratic,  and  the  greater  number  passed  so  far  to  the  north- 
ward that  they  failed  to  draw  up  the  valley  the  humid  winds  from  the 
gulf.  During  June,  July  and  August  only  two  of  these  storm  centers 
passed  southward  of  Iowa— most  of  them  hugged  the  Canada  line.  So 
there  were  not  the  usual  reactions,  and  sharp  contrasts  of  high  and  low 
temperatures,  necessary  to  develop  general  or  even  local  storms.  When 
the  gulf  winds  chanced  to  reach  us,  with  their  usual  burden  of  humidity, 
the  boreal  breezes  were  not  at  hand  to  wring  out  the  moisture  by  the  pro- 
cess of  dynamic  cooling. 

In  a  recent  issue  of  the  National  Weather  Review,  Prof.  Cleveland 
Abbe  says:  **  If  we  had  maps  of  the  weather  for  the  whole  globe  for  every 
month  for  a  long  series  of  years  we  should,  undoubtedly,  be  able  to  find 
many  coincidents,  so  that  a  drouth  for  a  given  section  might  be  predicted 
from  the  rainfall,  the  snowfall,  the  temperature,  the  pressure,  or  condition 
in  a  distant  part  of  the  globe.  As  a  rule,  important  drouths  or  other  cli- 
matic crises  are  the  result  of  changes  that  have  been  going  on  slowly  for  a 
long  time  in  distant  parts  of  the  earth.  The  general  circulation  of  the  air 
constitutes  a  complex  system  in  which  the  areas  of  high  pressure  and  dry, 
clear  air  are  the  results  of  slowly  descending  winds  moving  towards  the 
equator,  and  the  general  rains  are  formed  wherever  a  descending  current 
of  air,  a  mountain  range  or  other  obstacle  has  an  opportunity  to  push  up 
the  moister  air  of  the  earth's  surface.  From  this  point  of  view  rainy  and 
dry,  and  hot  and  cold  seasons  depend  largely  upon  the  varying  relations  of 
the  upper  and  lower  currents  to  the  continents  and  even  to  each  other." 
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In  coQcluBion  I  would  e&y,  don't  be  troubled  about  the  fbture  of  Iowa, 
nor  worried  by  the  fear  that  the  state  ia  about  to  be  desiccated .  The  pa^t 
ie  the  best  possible  guarantee  for  the  future.  We  shall  have  wet  and  dry 
eeasotiB  in  about  the  averag'e  number  and  frequency  of  change  from  one 
extreme  to  the  other.  By  thorough  drainage,  subBoiling,  the  ci 
of  moisture  by  means  of  shelter  belts  of  timber,  artitiuial  ponds  e 
or  deep  welU,  we  shall  in  time  be  able  to  produce  abundant  crops  t 
water  our  stock  whether  the  seasons  shall  be  wet  or  dry. 
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STATE   OP  IOWA, 
Office  of  the  Iowa  Weather  and  Crop  Service 

Des  Moines,  June  1, 1896. 


■i 


To  His  Excellency f  Francis  M,  Drake^  Oovemor  of  Iowa: 

Sir — ^In  accordance  with  the  requirements  of  the  law,  we 
have  the  honor  to  submit  herewith  the  sixth  annual  report  of 
the  Iowa  Weather  and  Crop  Service  for  the  year  1895. 

We  are,  sir,  very  respectfully, 

Your  obedient  servants, 

John  R.  Sage, 
Geo.  M.  Chappel,  M.  D.,  Directcrr. 

Local  Forecast  O&cial,  U.  S.  Weather  Bureau^ 
Assistant  Direct07\ 


GENERAL  REMARKS. 


Since  June  1,  1890,  the  Iowa  Weather  and  Crop  Service  has 
been  operated  under  the  joint  auspices  of  the  State  and  the 
United  States  Weather  Bureau,  and  through  this  system  of 
CO  operation  the  best  results  have  been  secured  for  the  benefit 
of  all  the  people.  The  plan  of  co-operation  has  proven  to  be 
wholly  feasible,  and  by  an  equitable  division  of  labor  and 
expense  the  work  has  been  carried  on  with  entire  harmony. 

The  people  of  Iowa  have  come  to  regard  it  as  their  service, 
and  large  numbers  have  manifested  their  deep  interest  in  the 
work  by  expressions  of  willingness  to  serve  as  voluntary 
observers  and  crop  reporters.  In  fact,  more  proffers  of  service 
have  been  tendered  than  could  be  accepted,  beqause  of  limited 
means  for  the  equipment  of  stations  and  tabulation  of  reports. 

A  greatly  increased  public  interest  has  also  been  manifested 
in  the  published  reports  of  the  service  relating  to  the  climatic 
features  and  crop  production  of  this  state.  The  tables  of  means 
and  extremes,  and  the  weather  charts,  are  being  studied  by 
practical  business  men  and  farmers  as  well  as  by  students  and 
scientists.  All  classes  are  interested  in  the  data  and  the  gen- 
eralizations relating  to  the  weather  and  climate  of  this  section. 
The  subject  has  been  a  foremost  topic  of  discussion  at  farmers' 
institutes  during  the  past  two  years,  and  much  progress  has 
been  made  in  popular  education  along  this  line.  It  has  come 
to  be  regarded  as  a  matter  of  practical  value  as  well  as  scien- 
tific interest. 

This  annual  report  is  compiled  mainly  from  the  Monthly 
Reviews  and  Weekly  Weather-Crop  Bulletins  issued  from  this 
office,  the  more  important  data  being  condensed  and  arranged 
in  the  most  convenient  form  for  reference.  The  climatic  records 
of  this  state  will  possess  inestimable  value  to  the  people  who 
will  inhabit  this  region  in  the  next  century. 

There  is  an  increasing  demand  for  the  monthly  and  weekly 
publications  issued  from  this  office,  and  in  their  distribution 
the  attempt  has  been  made  to  subserve  the  interests  of  the  gen- 
eral public,  as  well  as  gratify  the  desires  of  individuals.     The 
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number  of  copies  of  the  Monthly  Review  mailed  from  this 
office  daring  the  year  was  about  29,000.  Summaries  of  the 
weekly  Weather- Crop  Bulletins,  issued  from  April  1st  to 
October  1st,  were  mailed  each  week  to  ail  the  newspajiers  of 
the  state  that  expressed  a  desire  to  publish  them,  and  they 
were  also  widely  disseminated  through  the  press  associations. 
The  mailing  list  of  the  complete  bulletin  contained  about  1,600 
names.  Through  these  various  avenues  of  dissemination  the 
general  public  was  kept  well  informed  relative  to  the  condition 
of  the  staple  crops  of  Iowa  in  the  most  productive  season  of 
recent  years. 

The  meteorological  data  and  crop  statistics  embodied  in  this 
report  were  tabulated  and  summarized  at  the  central  station 
from  the  reports  of  104  meteorological  observers,  78  weather- 
crop  observers  and  about  900  crop  correspondents,  represent- 
ing all  the  counties  in  the  state. 

DISTRIBUTION  OF  FORECASTS. 

Daily  weather  forecasts  are  now  being  distributed  by  tele- 
grams, postal  cards  and  weather  maps  to  over  800  places, 
reaching  them  in  due  time  to  be  of  service  to  the  general  pub- 
lic. They  are  also  widely  disseminated  through  the  daily 
papers;  and  by  all  these  various  means  of  distribution,  warnings 
of  storms,  cold  waves  and  other  notable  changes  of  weather 
are  placed  within  the  reach  of  a  very  large  portion  of  the  peo- 
ple of  this  state.  The  cold  wave  warnings  have  been  instru- 
mental in  saving  perishable  products  of  very  great  value. 

Following  is  a  list  of  stations  and  observers: 

METEOROLOGIOAL  STATIONS  AND  OBSERVERS. 


8TATI01I8. 

OBSBRVBRS. 

STATIONS. 

OB8SRTKRS. 

Afton 

Hon.  N.  W.  Rowell. 

Gus  Johnson. 

0.  D.  Pettlbone. 

D.  E.  Hadden. 

W.  J.  Minard. 

Conrad  Schadt. 

W.  H.  Helleman. 

J.  W.  Love. 

George  W.  Franklin. 

J.  F.  Hocker. 

A.  W.  Rankin. 

8.  P.  Vandike. 

Hon.  B.  tt.  Vale. 

Moses  Simon. 

Prof.  A.  0.  Page. 

H.  D.  Olds. 

Prof.  H.  E.  Belster. 

Hon.  8.  H.  Mallory. 

J.  W.  Smith, 

A.  8.  Van  Sandt. 

Luke  Roberts. 

A.  A.  Berry. 

John  W.  Blxby. 

Jefferson 

Dr.  Charles  Enfield. 

Albia(Maxon).... 
Alirona 

Keokuk 

*Fred.  Z.  Qosowlsch. 

Keosauq  ua 

Knoxville 

Larrabee 

Prof.  J.  H.  Landes. 

Alta 

Alta(near) 

Amana        

Casey  and  Beaver. 
H.  B.  Strever. 

Lenox 

J.  L.  Hurley. 
Mrs.  M.  B.  stem. 
Q.  B.  Heath. 

Ames  (Exp.  Sta.). 
Atlantic 

Logan 

Madrid 

Atlantic    

Malvern 

R.  F.  Norton. 

Audubon 

Belknap 

Belle  Plalne 

Bonaparte 

Carroll 

Mason  City 

Marshalltown.... 
Mechanics  vlUe.. 
Mooar 

H.  I.  Smith. 
0.  M.  Cook. 
Rev.  J.  W.  Hubbard. 
K.  O.  Thomas. 

Monticello 

Mount  Vernon... 

Mt.  Ayr 

Mt.  Pleasant 

Neola 

Henry  D.  Smith. 

Cedar  Falls 

Oedar  Haplds .... 

CentervUle 

Oharlton 

Prof.  A.  Collins. 
H.  0.  Beard. 
Dr.  Max  E.  Wltte. 
J.  E.  Hemsworth. 

Charles  City 

Olarlnda 

Newton 

A.  Luf  kin. 

Ogden 

E.  Sayre. 

OllDton 

College  Springs.. 
Corning 

Omaha,  Neb 

Osceola. 

uvid 

•L.  A.  Welch. 
A.  W.  Lewis. 
H.  0.  Miller. 
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r&lrfleld 

Fayette 

Ft.  HadliOD.. 
Forest  01t7... 


QreEOTj  Hftishftll. 

willl'sTn  Ball. 

f.  a.  B&ker. 

H.  E.  Llea, 
.   •Geo.  H.  GhapTtel,  H.  D. 
,   'T.  W.  Rnote. 
.    Prof.  O.  F.  Woodward. 
.   Obarles  Belaecke. 

I.  A.  Oormtcbael. 
.  U.L.  Archer. 
.   Oharlea  J.  Fullon. 
.  B.  Z.  Latimer. 
.   Hlu  L.  A.  McOrekdy. 
.  J.  A.  Peters. 
.  W.  A.  Crowley. 

H.  Wemple. 


Greenfield 

Orinnell 

Grandy  OeDter... 
GalhrfeCeDtar.. 
HamptoQ 

Humboldt..'..*.'.'!! 
IndeoeDdence. , . . 

iDdlanola 

Iowa  City 

lowaFaiU 


Prof.  J.  L.Tllton. 
Prof.  A.  L.  Araer 
J.  B.  Parmelee. 


Oskbloosa. 

Otiumwa 

Portsmouth!!'.!! 

PostTllle 

PrlmghaT 

BncltRaplds.... 
KockwelUtty... 

Seimonr 

aibloy 

stem  oiiy!!!!!!! 

South  iioijtii.'.'.' 

Spencer 

Spirit  Lake 

Sutherland 

Vinton.'.'!.'!.'.'.!!!! 

VliiUca 

Waihlagton 

Waukee. .!!!!!!!. 

What  Obeer. . 

Wilton  Junction  J 
Wlntrrset.... 
West  Bend... 
WIllUuii* 
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OBSSBTIBS. 


AKiaf. '.'.'.".■.■.'.!!! 
Alta. 

Battle  Oniek.!.. 

Bloomfleld 

Boone 

Centervliie 

Charles Olty.  ... 
Charlton..  

Oornlntc 

ClermoDt 

Concord  

Ooancll  Bluffs.. 

Dedham 

DanBllla 

Emerson 

Ely 

Fulton 

FoDtanelle 

Fort   

Fort  Dodge 

OrlnDelL.!!!!!!!! 
Guthrie  Oenter. 
Helper 

HnmestnD 

Independence.. 

Indlanola 

Jelterson 

Knoivllle 

Larrabee 


George  DutBeld. 
L.  C  Uorrls. 

G.  W.  Wells. 
a.  N.  PernuBOn. 
Lewis  Phillips. 


J.  C,  Richards. 

B.  W.  Blaln. 
William  H.Thompson. 
A.  O.  Price. 

W.  W.  Bailey. 
G.  B.  Dillingham. 
James  Piper. 

C.  P.  Moore. 
Hon.  e.  H.  Uoore. 
0.  L.  Thomas. 

T.  B.  Hammer. 
8.  M.  Taylor. 


LeMars 

Ledyard  

Lawlor 

LoekrldgW!!!!!!! 
Uamhalltown... 
Marsballtown... 

Mason  Olty 

MaplPton 

Monnt  Pleasant, 

Milton 

Mount  Vernon  . . 

North  English!!! 

Orange  city..!,!. 

Paton 

Pittsburg 

Paullloa 

Kock well  City... 

Bock  Rapids 

Rossvllle 

Sagevllle 

Soymoor 

Shenandoah 

Spirit  Lake 

Unity .!!!!!!!!!!! 

Van  Home 

Wapello. 

Wheatland 

Willow  Creek.... 

Wlnterset 

Wall  Lake 

Walnut. 

What  Cheer  .... 


.-■ankMlllB,. 

Hon.  William  Glattly 

Peter  O'Eryne. 


William  Netlleb 


Robert  Smith. 
J.  P.  Beatty. 
J.  L.  Williams. 
O.  a.  Aahtord. 

H.  J.'Va^'Waa. 
A.  BCoidlt. 
G.  C.  DufflHd. 
Stephen  Harris. 
M.  W.  Cooper. 
D.  E.  P.  Merrill. 
P.  B.  Wiley. 
Hon  F.  M.  Enoll. 
J.  F,  Wagner. 
Reuben  Mulllson 


O.  P.  Smith. 

W,  8.  Nicholson. 
H.  A.  Kinsman. 
T,  B.  Wilcox. 
F.  L.  Martin. 
O.  D.  Lawrenee. 
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METEOROLOGICAL  SUMMARY  FOR  1885. 


Barometer, — The  mean  atmospheric  pressure  for  the  year  was  90.04 
inches,  which  is  about  the  normal  for  this  state.  The  higfhest  reading 
reported  was  30.93  on  January  8th,  at  Clarinda;  lowest  for  the  year,  29.22, 
on  April  25th,  at  Sioux  City;  range  for  the  state,  L71  inches. 

Temperature, — Mean  for  the  year,  45.5°,  which  is  about  1°  below  the  nor- 
mal for  Iowa.  The  highest  temperature  reported,  104°  at  Glenwood,  on 
May  28th,  and  at  Belle  Plalne,  Neola  and  Sidney  on  July  16th.  The  lowest 
temperature  was  33°  below  zero,  at  Sibley  on  February  1st.  Annual  range 
of  temperature,  137°. 

Precipitation, — The  average  precipitation  (rain  and  melted  snow)  for  the 
state  was  26.63  inches,  about  8.25  inches  below  normal.  The  greatest 
daily  rainfall  was  6.70  inches  at  Guthrie  Center  on  the  23d  of  August. 
Average  number  of  days  on  which  .01  of  an  inch  or  more  of  rain  fell  diiring 
the  year,  70. 

Wind. — Prevailing  direction,  south;  highest',  velocity  reported,  60  miles 
per  hour  from  the  northwest  at  Sioux  City  on  the  28th  of  April,  and  at 
Davenport  on  the  7th  of  July.    Total  movement  of  wind,  78,657  miles. 

Weather, — There  were  169  clear  days  during  the  year,  108  partly  cloudy 
days,  and  88  cloudy  days. 
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MONTHLY  WEATHER  SUMMARY,  1895. 

JANUARY. 

The  mean  pressure  for  the  state  was  30.13  inches;  highest  observed, 
30.93,  at  Ciarinda  on  the  8th;  lowest,  20.27,  at  Keokuk  on  the  25th;  range, 
1.66  inches. 

January  was  colder  than  the  average,  with  less  than  the  normal  amount 
of  precipitation.  The  daily  mean  temperature  was  13.6^  for  the  state, 
which  is  2.6^  below  the  normal.  The  highest  temperature  reported  was 
68^,  at  Villisca  on  the  20th;  lowest,  31^  below  zero,  alElkader  on  the  28th. 
Six  cold  waves  of  considerable  severity,  swept  across  the  state  during  the 
month,  giving  greater  than  the  usual  extremes  of  temperature. 

The  average  precipitation,  mainly  in  the  form  of  snow,  was  only  .85  of  an 
inch  (melted),  which  is  .52  of  an  inch  below  the  January  normal. 

The  highest  wind  velocity  was  54  miles  per  hour  at  Davenport  on  the 
2l8t.     There  were  15  clear  days,  9  cloudy  and  7  partly  cloudy. 

observers'  notes. 

Port  Dodge— "R,  W.  Blain:  The  past  month  has  been  quite  cold,  the 
temperature  being  below  zero  on  11  mornings,  the  lowest  15^  below  on  the 
30th.  The  wiifd  blew  on  the  11th,  21st  and  25th  at  a  velocity  of  20  to  35 
miles  an  hour.  Snow  fell  on  5  days,  the  total  being  about  four  inches. 
Ground  frozen  to  a  depth  of  two  feet.  Water  for  stock  scarce.  Many  wells 
have  been  put  down  from  40  to  160  feet. 

Afont/ceZ/o— Henry  D.  Smith:  For  the  month  of  January  the  maximum 
temperature  in  42  years  was  62^,  in  1855;  minimum,  33°  below  zero,  in  1883; 
the  mean  for  42  years  is  14.77°.  Highest  precipitation  in  same  period,  3.77 
inches  in  1866;  lowest,  .29  in  1865.  Greatest  amount  of  snowfall,  28.5 
inches  in  1861;  normal  precipitation,  1.65  inches.  Thunder  and  lightning 
on  the  20th  and  2l8t. 

Xeosaogaa— John  H.  Landes:  Light  thunder  and  lightning  on  the 
night  of  the  20th.    Snowed  all  day  the  25th. 

FsLyette^B,,  G.  Latimer:  Distant  thunder  on  the  morning  of  the  21st. 
The  snow  is  quite  badly  drifted  and  plowed  ground  nearly  bare.  Sleighing 
fair  for  light  sleighs. 

Cedar  Rapids— B.,  D.  OLDS:  Heavy  thunder  the  afternoon  of  the  20th 
and  forenoon  of  the  21st,  with  some  hail.  Vivid  lightning.  An  old-fash- 
ioned northeastern  snow  storm  on  the  25th,  the  amount  of  snow  being  9.5 
inches.  The  mean  January  temperature  for  11  years  is  15.8°;  highest,  in 
1891,  was  26^";  lowest,  in  1885,  1.49. 

Ciarinda— A.  S.  Van  Sandt:  The  highest  barometer  of  the  month 
was  30.93  inches  on  the  8th;  lowest,  29.50  on  the  5th;  mean,  30.15  Inches. 

Bonaparte — B.  R.  Vale:  A  very  dry  January.  Only  3  inches  of  rain- 
fall in  4  months. 
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Delaware— Wu.  Ball:  Thunder  and  lightning  on  the  20th,  preceded 
by  foggy  weather  and  followed  by  a  rapid  fall  of  temperature  and  high 
wind. 

AJta— David  E.  Hadden:  The  Uth  was  one  of  the  coldest  days  exper- 
ienced in  many  years,  with  a  northwest  gale  all  day. 

Dubuque — T.  W.  Reute:  Remarkably  heavy  thunder  and  sharp  light- 
ning on  the  night  of  the  20th.  Heavy  snow  on  the  25th  and  26th,  failing  11 
inches  in  36  hours. 

FEBRUARY. 

Baroxoeter— Mean  pressure  for  the  month,  30.28  inches;  highest  observed 
30.87,  at  Sioux  City,  on  the  7th;  lowest  observed,  29.36,  at  Cedar  Rapids,  on 
the  20th;  range  for  the  state,  1.61  inches. 

February  was  unusually  cold  and  dry.  The  mean  temperature  for  the 
state  was  16.4^,  which  was  6.8^  below  the  normal.  The  minimum  tempera- 
ture was  below  zero  sixteen  consecutive  days  — 1st  to  16th,  inclusive.  The 
lowest  temperature  reported  was  33^  below  zero,  on  the  1st,  at  Sibley. 
The  last  week  brought  a  marked  change,  with  spring-like  conditions,  dur- 
ing which  period  considerable  wheat  was  sown  In  the  northern  half  of  the 
state. 

The  average  precipitation  for  the  state  was  ODly  .49  of  an  inch,  .93 
below  the  seasonal  average.  The  snow  disappeared  before  the  close  of  the 
month,  and  nearly  all  of  the  moisture  entered  the  soil.  The  number  ol 
storm  days  was  somewhat  below  the  average  for  February.  The  highest 
velocity  of  wind  was  48  miles  an  hour  at  Sioux  City,  on  the  20th. 

OBSERVERS^  NOTES. 

Alta—D.  E.  Hadden:  High  wind  on  the  20th  from  northwest,  came 
suddenly,  accompanied  by  dust  storm,  followed  by  rain  at  5  P.  M  ,  and  wind 
diminishing  in  force.  Aurora  on  the  14th~  about  7:30  P.  M.  to  about  9  P.  M. 
Very  faint  low  arch.  Also  on  the  15th  —7:25  p.  M.  to  about  10:30  P.  M.  Arch 
about  10^  altitude  with  scattering  streamers  at  8:15. 

Cedar  Rapids— B..  D.  OLDS:  Severe  cold  during  the  first  part  of  the 
month,  followed  by  milder,  and  during  the  last  few  days  by  warmer.  No 
snow  on  the  ground  at  the  close  of  the  month.  The  ice  below  the  dam  has 
gone  out,  but  that  above  is  still  in  position  and  is  quite  rotten.  The  meltr 
ing  snow  has  temporarily  increased  the  water  supply,  but  streams  and  wells 
are  low. 

Sibley— B.,  G.  Doolittle:    A  furious  blizzard  raged  all  day  on  the  6th. 

Near  Atlantic— G,  W.  FRANKLIN:  Blizzard  on  the  6th  and  7th.  Dust 
storm  on  the  20th. 

Aznana— Conrad  Schadt:  Snow  all  gone  by  the  24tlL  Many  fiah, 
most  of  them  dead,  came  down  the  river  during  the  cold  weather. 

Algona — C.  D.  Pettibone:  First  appearance  of  geese  and  ducks  on 
the  24th.    Meadow  larks  on  the  25th. 

Bonaparte— Ko^,  B.  R.  Vale:  The  last  six  days  of  January  and  the 
first  eleven  of  February  made  a  mean  average  of  1.3^  below  zero.  The 
snow  being  drifted  has  been  of  no  material  benefit  to  the  land  in  way  of 
moisture. 

Corning— Z,  W.  Bixby:    Blizzard  all  day  of  the  6th. 


IOWA  WEATHER  AND  CROP  SERVICE.  H 

College  Springs— A,  A.  Berry:  First  half  of  month  very  cold  and 
stormy.    Last  half  warmer.    Farmers  commenced  plowing. 

Clarinda—A,  S.  Vak  Sandt:  About  3  P.  M.  of  the  6th  the  snow  was 
covered  by  a  deposit  of  brown  dust;  not  from  the  fields  here,  as  that  would 
be  black.  Thick  enough  to  cover  the  snow.  Thought  to  be  from  the  bad 
lands  of  Dakota.    Dust  storm  on  the  20th  from  the  northwest. 

Denison — M.  E.  LiKS:  On  the  17th  the  wind  blew  a  gale  from  the  north- 
west, with  a  good  supply  of  dust. 

J?/^ac/er— Chas.  Reinecke:  Ice  in  the  Turkey  river  went  out  at  8  P. 
M.  on  the  25th.    It  ranged  In  thickness  from  two  to  four  feet. 

Hamboldt — H.  S.  Wells:  The  last  of  the  month  was  spring-like. 
Crows  abundant.    Ducks  and  geese  plentiful. 

Keosauqu&^S,  H.  L ANDES:  From  January  26th  to  February  17th  the 
minimum  temperature  was  considerably  below  zero. 

Larrabee—K,  B.  Strever:  Noticed  first  flight  of  wild  geese  north- 
ward on  the  22d. 

Monticello^B.,  D.  SMITH:  7th,  trains  blocked  by  snow.  26th,  river 
opened.    It  has  been  closed  61  days. 

OYid—B..  C.  Miller:  Dust  storms  on  the  17th,  20th  and  27th.  On  the 
Ist  a  pair  of  robins  were  singing  in  the  orchard,  temperature  16^  below 
zero;  they  were  not  seen  or  heard  again  till  the  27th.  The  27th  and  28th 
were  warm  and  spring-like  and  ducks,  blackbirds,  robins  and  pewees  were 
about. 

Waterloo — M.  L.  Newton:  16th,  snow  ten  inches  deep  in  the  timber. 
25th,  the  snow  all  gone.  26th,  first  appearance  of  spring  birds.  27th, 
wild  ducks  going  north. 

MARCH. 

Barometer, — Mean  pressure  for  the  month,  30.06  inches;  highest  observed, 
30.56  at  Cresco  on  the  13th;  lowest  observed,  29.33  at  Sioux  City  on  the  29th; 
range  for  the  state,  1.22  inches. 

The  daily  mean  temperature  was  below  normal  during  the  first  and 
second  decades  and  considerably  above  in  the  closing  decade  of  the  month. 
The  mean  temperature  was  34.4°,  which  is  2  7°  above  the  normal  for 
March. 

The  average  precipitation  for  the  state  Wbs  .83  of  an  inch,  which  is  1.20 
inches  below  the  normal.  The  prevailing  dry  weather,  and  the  high 
winds  which  are  characteristic  of  March,  caused  severe  and  somewhat 
damaging  dust  storms  on  a  number  of  days  during  the  latter  half  of  the 
month. 

Highest  wind  velocity  reported,  43  miles  per  hour  from  the  south,  at 
Sioux  City  on  the  7th.  There  were  16  clear  days,  7  cloudy  and  8  partly 
cloudy, 

observers'  notes. 

Afeoaa— C.  D.  Pettibone:  23d,  24th,  25th  and  28th  the  worst  dust 
storm  ever  seen  in  this  section — farming  operations  entirely  suspended. 

Alta — D.  E.  Hadden:  Heavy  wind  and  dust  storm  on  the  21  st  from  the 
south;  on  the  23d  from  the  northwest  all  day,  also  on  the  24th  and  26th;  on 
the  28th  from  the  southeast  all  day. 
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Amaoa  — G.  ScHADT:  Polar  bands  on  the  7th  and  I8kh.  Dust  storms  on 
23d,  24th,  25th  and  28th.  The  dust  storm  of  the  25th  was  especially 
remarkable. 

Cresco — GREGORY  MARSHALL:  Dust  storms  on  the  24th  and  25th.  The 
29bh  was  the  hottest  day  daring  March  on  record. 

Forest  City— J.  A.  PETERS:  A  storm  of  sand  and  dust  on  the  24th  and 
25th. 

Garden  Grove — M.  Wemple:  Very  severe  storms  of  sand  and  dust  on 
the  22d,  23d  and  25th. 

Greenfield— J.  G.  GuLVER:  On  the  24th  and  25th  the  atmosphere  was 
thick  with  dust  Early  soft  maples  thick  with  bloom.  Flocks  of  purple 
greckle  singing  in  the  trees.  Song  sparrows  and  bunting  occasionally  seen 
in  the  prairies.    28th,  first  bluebirds. 

Humboldt— Rknry  S.  Wells:  A  good  part  of  the  wheat  is  sown. 
Too  early  to  determine  if  the  grass  is  killed. 

Iowa  Falls— J.  B.  Parmeleb:  Wild  geese  seen  on  the  18th,  bluebirds 
om  the  26th  and  robins  on  the  27th. 

Larrabee—Fl.  B.  Strever:  Dust  storms  on  the  21st,  23d  and  24th. 
Robins  appeared  on  the  29th. 

Monticello—K.  D.  Smith:  First  plowing  on  the  26th.  Oats  sown  on 
the  27th. 

Osage— G,  D.  Pettingill:  Dust  storms  on  the  23d,  24th  and  25th. 
The  air  was  filled  with  dust  continually.  Enough  dust  was  blown  from  the 
bare  ground  to  form  quite  large  drifts  from  six  inches  to  two  feet  in  depth 
alODg  the  fence  rows. 

Osceola — A.  W.  LEWIS:  Oat  sowing  commenced  on  the  19th  and  was 
completed  with  ground  in  good  condition  and  drouth  broken. 

Ovid—K.  0.  Miller:  Dust  storms  on  the  9th,  22d,  23d,  24th,  25th  and 
29th.  First  wild  geese  seen  on  the  18th;  cranes  going  north  on  the  26th 
and  30th;  barn  swallows  arrived  27th:  snipes  seen  30th;  frogs  peeping  26th; 
grass  beginning  to  show  green  28th;  lilao  leaf  buds  open  29th;  blue  violets 
and  golden  rod  up  29th.  The  driest  and  most  dusty  March  ever  known 
here. 

APRIL. 

Barometer, — Mean  pressure  for  the  month,  29.96  inches;  highest 
observed  30.34  at  Glarinda,  on  the  13th  and  22d;  lowest  observed,  29.22  at 
Sioux  Gity,  on  the  5th;  range  for  the  state,  1.12  inches. 

The  month  of  April  was  unusually  warm  and  favorable  for  farm  work 
and  seeding.  The  mean  temperature  for  the  state  as  shown  by  the  reports 
from  90  stations,  was  54.2^,  which  is  about  6^  above  the  normal.  At  the 
close  of  the  month  a  considerable  area  of  corn  had  been  planted  in  all  the 
districts  of  the  state,  and  some  of  it  had  germinated,  showing  an  even 
stand.  Some  high  temperatures  were  reported,  the  highest  being  98^  at 
Glenwood,  on  the  24th. 

The  average  precipitation  for  the  state  was  2  62  inches,  which  is  about 
the  normal  amount  for  April.  It  was  somewhat  unequally  distributed,  the 
largest  amount  being  5  88  inches  at  Guthrie  Genter,  and  the  least  amount, 
.28  of  an  inch  at  Glinton.  The  larger  part  of  the  state,  however,  received 
an  ample  amount  of  moisture  for  present  needs. 
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The  highest  velocity  of  wind  was  60  miles  an  hour  at  Sioux  City,  on  the 
28th.    There  were  14  clear  days,  8  cloudy  and  8  partly  cloudy. 

OBSERVERS'  NOTES. 

Bonaparte^B,  R.  Vale:  A  most  seasonable,  pleasant  and  profitable  crop 
month  for  the  farmer. 

Carroll— M.  SiMON:  Mr.  H.  Bumbower's  bam  in  Kniest  township  was 
struck  by  lightning  on  the  29th,  destroying  the  barn,  five  horses  and 
machinery  valued  at  $2,000. 

Cedar  Rapids^B..  D.  Olds:  The  ground  has  been  in  excellent  condi- 
tion for  seeding,  and  the  greater  part  of  planting  will  have  been  completed 
by  the  end  of  the  month.  Fruit  trees  were  in  full  bloom  on  the  24th,  giv- 
ing promise  of  an  abundant  crop. 

Afootibe/io— H.  D.  Smith:  Potatoes  and  peas  planted  in  the  garden  on 
the  10th.  Dust  storm  on  the  13th.  Soft  maples  in  bloom  on  the  16th,  cot- 
tonwoods  in  blossom  on  the  22d,  and  box  elder  blooming  on  the  23d.  First 
corn  planted  on  the  23d.  Crab  apples  in  blossom  on  the  27th,  currants, 
plums,  apples  and  gooseberries  in  blossom. 

Neola— Corn  planting  in  full  blast,  and  all  work  well  advanced. 

OW<f— H.  C.  Miller:  Very  high  wind  on  the  29th  from  the  south, 
estimated  at  60  miles  an  hour.  Sheds  and  stacks  blown  down,  and  orchards 
damaged  to  some  extent. 

Ottmnwa— L.  J.  Baker:  Hail  on  the  6th  at  12:40  P.  M  ;  stones  half  an 
inch  in  diameter  and  lying  on  the  ground  half  an  inch  in  depth. 

Toledo — Chas.  Mason:  The  rainfall  from  January  1st  to  the  present 
time  is  3.02  inches.  It  is  remarkable  that  cherry,  apple  and  plum  trees  are 
in  full  bloouL  A  great  deal  of  corn  is  planted  and  some  is  up.  The  high 
temperature  all  the  month  has  brought  forward  vegetation  very  rapidly. 

may. 

Barometer.— Me&n  pressure,  29.96  inches;  highest  30.39,  at  Clarinda  on 
2l8t;  lowest  29.26,  at  Sioux  City  on  28th. 

The  monthly  mean  temperature  for  the  state  was  61.7^,  which  is  2^ 
above  the  normal  for  May.  It  was  a  month  of  extremes,  and  sharp  fluctua- 
tions in  temperature,  the  range  being  from  94^  to  below  the  frost  line.  The 
average  for  the  first  decade  was  about  12^  above  the  normal.  From  the 
10th  to  the  22d,  the  average  was  about  10^  below  normal,  and  the  closing 
week  brought  the  temperature  up  again  somewhat  above  the  normal  line, 
so  that  the  mean  for  the  whole  month  was  higher  than  the  average. 
There  were  two  periods  of  general  frosts  throughout  the  state — 11th  to  14th 
and  19th  to  22d.  All  sections  were  visited  by  killing  frosts  on  one  or  more 
days,  causing  much  damage  in  the  aggregate  to  grapes,  garden  vegetation, 
corn,  potatoes,  rye  and  some  other  crops.  By  the  close  of  the  month, 
however,  the  field  crops  had  mostly  recovered  their  lost  ground,  and  the 
conditions  were  then  very  favorable.  It  was  an  unusually  good  month  for 
farm  work. 

The  average  rainfall  for  the  state  was  3.19  Inches,  which  is  about  one 
inch  below  the  seasonable  average.  There  were  many  complaints  of 
drouth,  but  they  were  mostly  silenced,  by  the  copious  showers  of  the  30th 
and  Slst. 
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OBSERVERS^    NOTES. 

Afioa—HJ,  W.  Rowell:  Frost  on  night  of  the  11th  damaging  vege- 
tables in  gardens.  On  night  of  12th  another  frost,  inflicting  serious  dam- 
age to  gardens  and  fruits.  The  17-year  loousts  were  promptly  on  hand 
June  Ist. 

Amaaa—C.  SCHADT:  Hail  storm  1st  and  2d;  some  stones  large  as  hen's 
eggs,  but  did  little  damage  to  crops.  The  frost  of  the  14th  killed  grapes, 
corn,  potatoes,  rye  and  beans.  Corn  was  partly  replanted  and  all  crops 
had  about  recovered  at  end  of  month.  The  frost  annihilated  the  finest 
prospect  for  fruit  that  was  ever  seen  here. 

Atlantic— G.  W.  FRANKLIN:  Freeze  on  12th  killed  rye  in  bloom;  also 
much  fruit,  etc. 

Belk  Plaint — H.  W.  Vandike:  The  month  gave  greatest  extremes  of 
heat  and  cold  of  which  we  have  a  record  for  eleven  years. 

Bonaparte—HON.  B.  R.  Valb:  The  rain  early  in  month  gave  vegeta- 
tion a  great  send-off;  but  the  freeze  set  back  everything  and  espeoially 
corn,  so  the  1st  of  June  finds  us  little  in  advance  of  May  10th. 

CiiariYon— Hon.  S.  H.  Mallory:  Frost  killed  nearly  all  grapes:  cut 
off  the  corn,  but  did  not  kill  it.  Grass  is  short;  rye  and  oats  good.  Very 
little  winter  wheat  sown. 

MAY  tornadoes. 

On  May  2d  and  3d  a  cyclone  of  extended  area  passed  over  the  upper 
Mississippi  valley.  On  the  3d  the  center  of  the  disturbance  was  near  the 
line  of  North  and  South  Dakota,  and  during  the  afternoon  and  evening  of 
that  day  severe  local  storms  were  developed  in  the  southeast  quadrant  of 
the  cyclonic  area,  embracing  a  considerable  portion  of  the  northern  half  of 
Iowa.  There  were  wind  squalls  of  much  force  in  numerous  localities  in 
this  state. 

The  greatest  loss  of  life  and  destruction  of  property  occurred  in  Sioux 
county,  where  a  heavy  wind  squall  was  accompanied  by  a  small  group  of 
tornadoes  of  minor  dimensions  and  considerable  force,  which  swept  a  nar- 
row pathway  of  desolation  for  a  distance  of  over  thirteen  miles  in  a  north- 
easterly direction.  It  appears  probable,  from  the  various  reports,  that 
there  were  two  or  more  tornadoes  developed  within  the  belt  of  the  storm, 
which  varied  in  width  from  one  to  two  miles.  The  storm  was  complex,  or 
a  combination  of  straight  winds  and  an  occasional  descent  of  swiftly 
revolving  funnels,  or  tornadoes.  This  will  account  for  the  apparent  zig-zag 
course  of  the  storm. 

The  work  of  destruction  began  in  section  33,  Center  township,  Sioux 
county,  at  about  3:20  p.  m.  From  that  point  of  contact  the  storm  passed  a 
little  west  of  Sioux  Center,  and  expanded  its  greater  measure  of  force  at 
or  near  the  town  of  Perkins,  or  between  that  place  and  Hull.  Beyond 
those  points  there  were  occasional  traces  of  tornado  action  at  various 
points,  indicating  alternate  descent  and  rebound  of  the  whirling  shafts, 
and  a  general  spreading  out  of  the  belt  of  squalls,  with  a  gradually  dimin- 
ishing force. 

In  Osceola  county,  near  Sibley,  the  effects  of  tornado  activity  were 
noted  at  a  number  of  points  within  a  belt  of  varying  width,  from  two  to 
three  and  a  half  miles.    In  that  county,  says  the  Osceola  Tribune^  '*the 
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sLorm  was  moetly  in  the  nature  of  a  straight  wind,  with  a  fall  of  rain  that 
amounted  almoet  to  a  water  spout."  A  number  of  farm  residences  and 
other  buildings  were  wrecked  in  that  county  and  one  fatality  occurred, 
Mrs.  John  Walterman  being  killed  at  her  home,  four  and  a  half  miles  west 
of  Sibley. 

At  every  point  along  the  line  of  disturbance  observers  report  the  usual 
appearance  of  clouds  coming  together,  from  west  and  southeast,  preceding 
the  development  of  the  funnel-shaped  storm  center.  One  account  states 
that  the  storm  cloud  appeared,  from  a  distance,  like  an  elongated,  inverted 
dome. 

Following  is  an  extract  from  the  report  of  J.  H.  Sherman,  of  Ireton, 
Sioux  county: 

▲bout  3  80  p.  M.,  May  8d,  dark  clouds  from  the  west  were  seen  moylng  in  a  north, 
northeast  direction,  also  a  heavy  cloud  from  southeast  seemed  to  move  in  a  northerly 
direction.  The  two  storm  centers  apparently  met  about  four  miles  northeast  of  Ire- 
ton,  in  Oenter  township,  at  the  farm  of  M.  B.  Ooombs,  sweeping  away  his  barns  and 
granaries  and  taking  off  the  **  L"  to  his  house,  leaving  the  main  part  standing,  but 
unroofed.  North  one-half  mile  it  struck  a  schoolhouse,  completely  destroying  it, 
killing  the  teacher  and  io  juriog  all  of  the  scholars.  From  there  it  continued  in  a 
north,  northeast  course,  sweeping  away  farm  buildings  and  everything  in  iti  way. 
Many  fine  farm  houses  and  bams  were  completely  demolished.  Fifteen  people  are 
known  by  the  writer  to  have  been  killed,  and  about  thirty  injured,  many  of  them 
fatally.  Considerable  live  stock  was  also  killed.  Hail  fell  in  the  Ticinity  of  Rock 
Valley,  doing  much  damage,  and  in  the  wesi  part  of  the  county  a  flood  of  rain,  sweep- 
ing away  bridges,  overflowing  bottoms,  etc. 

Postmaster  H.  Bruins,  of  Sioux  Center,  writes  as  follows: 

The  storm,  observed  from  its  eastern  side,  had  the  aspect  of  a  rolling,  tumbling 
mass  of  clouds.  From  the  west,  an  observer  who  saw  it  at  a  distance  of  800  yards  says 
that  it  looked  like  the  regulation  cyclone— funnel-shaped.  On  the  east  side  the  clouds 
seemed  to  dash  to  the  earth,  pass  around  in  front  of  the  cloud  near  the  earth  and 
return  behind  it,  but  near  the  top.  The  whirling  could  not  be  observed  from  this  (east) 
side.  The  large  buildings  were  all  taken  ofT  their  foundations,  the  northeast  comer  of 
the  buildings  struck  the  ground  about  10  or  80  feet  distant  where  they  were  broken  up. 
Buildings  on  the  eastern  verge  of  the  path  were  carried  slightly  northwest,  while 
those  on  its  western  side  were  carried  south  or  east.  The  storm  was  not  accompanied 
by  much  thunder.  Four  or  five  miles  east  of  north  and  the  same  distance  west  immense 
hailstones  fell,  breaking  window  panes,  etc.,  but  not  damaging  crops  to  a  great  extent. 

Eight  people  killed  outright. 

Seven  people  fatally  hurt. 

Nine  people  hurt— legs  or  arms  broken. 

▲bout  twenty  or  twenty-five  bruised,  etc. 

Those  who  fled  into  caves  at  the  approach  of  the  storm  were  not  hurt.  Not  one 
who  took  refuge  in  a  cellar  was  hurt.  Pans  of  milk,  bottles,  etc ,  in  cellars  were  lift 
intact. 

JUNE. 

Barometer. — Mean  pressure  for  the  month,  30  inches;  highest  observed, 
30.26  inches  at  Cresoo,  on  the  25th;  lowest  observed,  29.60  at  Sioux  City,  on 
the  24th;  range  for  the  state,  .65  of  an  inch. 

From  an  agricultural  point  of  view  in  the  larger  part  of  the  state,  June 
was  an  ideal  month.  The  mean  temperature  for  the  state  was  69.7^,  which 
is  about  .5^  above  the  normal.  The  highest  recorded  temperature  for  tbe 
month  was  102^  at  Neola,  on  the  23d;  lowest,  34^  at  Rock  Hapids,  on  the 
27th  and  28th.  Light  frosts  were  reported  in  various  places  on  the  27th 
and  28th,  but  no  damage  to  crops  resulted. 
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The  average  rainfall  for  the  state  was  4.32  inches,  which  is  aboat  .63  of 
an  inch  below  the  seasonable  amount.  The  distribution  was  quite  unequal 
as  it  generally  is  at  this  season  of  the  year,  the  bulk  of  the  summer  rainfall 
coming  in  the  form  of  local  showers.  The  highest  amount  reported  was 
9.26  inches  at  Mt.  Ayr,  and  the  minimum  quantity  was  about  .98  of  an  inch 
at  Amana.  In  four-fifths  of  the  state,  however,  the  rainfall  was  sufficient 
to  give  sustenance  to  nearly  all  staple  crops. 

The  wind  blew  52  miles  an  hour  at  Sioux  City  on  the  25th,  from  the 
north. 

OBSERVERS'    NOTES. 

Belle  Plaine^W,  H.  Vandike:  A  gale  of  wind  occurred  on  the  23d; 
estimated  velocity  about  45  miles  an  hour.  The  most  damage  was  done  to 
shade  trees,  breaking  off  limbs  where  perforated  by  borers.  On  the  25th 
occurred  the  heaviest  rainfall  in  24  hours  since  September  8,  1892. 

Bonaparte — HON.  B.  R.  Vale:  A  seasonable  growing  month.  The 
wind  and  the  rain  of  the  17th  lodged  much  oats,  which  is  the  only  violence 
done  crops  since  the  freeze  in  May. 

College  SpriDgs — A.  A.  Berry:    A  splendid  month  for  the  farmers.  The 
drouth  was  broken  with  7.94  inches  of  rain  for  June,  and  2  inches  in  the 
last  two  days  of  May,  making  about  10  inches  in  32  days.    Everything  fine 
corn  laid  by  in  fine  shape. 

Cedar  Rapids— R,  D.  Olds:  The  rainfall  on  the  23d  and  25th  put  com 
and  oats  in  good  shape,  but  the  hay  crop  will  not  exceed  65  per  cent  of  aa 
average.  Hail  did  some  damage  in  the  eastern  part  of  the  county  on 
the  25th. 

Grand  Meadow— F,  L.  WILLIAMS:  The  month  was  marked  by  very 
hot  weather  in  the  first  part,  and  close  to  the  frost  line  the  latter  part. 
Very  little  thunder  with  the  showers. 

Garden  Grove — M.  Wemple:  June  has  been  a  great  month  for  farmers. 
Everything  at  its  best,  and  no  one  can  complain. 

Neola — J.  E.  Hems  WORTH:  On  the  17th  the  heaviest  rainstorm  of  the 
season,  with  severe  hall  and  sharp  lightning.    Rain  washed  corn  badly. 

Clinton — Dr.  Luke  Roberts:  June,  1895,  was  one  of  the  finest  of 
months,  and  the  wonderful  development  of  flowers  and  foliage  made  the 
landscape  beautiful,  and  the  morning  and  evening  rides,  by  those  who  were 
fortunate  enough  to  secure  them,  were  pleasurable  and  exhilarating'.  Con- 
sidering the  severe  drouth  of  early  spring  and  the  freeze  in  May,  the  June 
development  of  products  of  the  soil  were  wonderful,  and  fully  up  to  the 
average. 

It  is  to  be  regretted  that  this  pleasing  recital  is  not  applicable  to  all  of 
Clinton  county.  It  was  only  the  eastern  portion  which  was  visited  with 
timely  and  generous  rains.  The  total  precipitation  for  the  month  was  4.63 
inches,  being  a  normal  amount.  At  the  time  of  the  3-inch  rainfall  on  the 
17th,  only  a  sprinkle  was  deposited  through  the  central  part  of  the  county. 

Corwith—^.  P.  Treoanza:  On  the  23d  a  hailstorm  ruined  crops  in  a 
strip  two  miles  wide  in  sections  9  and  10,  Magor  township,  Hancock  county. 
In  places  some  of  the  hailstones  were  large  as  goose  eggs.  Some  pig's  and 
chickens  were  killed,  and  trees  were  stripped  of  their  leaves. 
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Emerson — D.  B.  NiMS:  The  rainfall  for  June  was  aB  follows:  On  the  2d, 
.41;  3d,  .28;  9th,  2.20;  12th,  .60;  17th;  1.50;  23d,  .35;  27th,  1.00;  28th,  1.01. 
Total  for  month,  7.25  inches. 

VWisca—J,  F.  McCartney:  On  the  14th  and  23d  heavy  showers  south- 
east of  Villisca,  with  hail,  damaged  crops  in  a  strip  one  mile  wide  by  six  or 
seven  miles  long.    Wheat  ruined;  oats  and  corn  badly  hurt. 

JULY. 

Barometer. — Mean  pressure  for  the  month,  29.98  inches;  highest 
observed,  30.32,  at  Clarinda,  on  the  10th;  lowest  observed,  29  55,  at  Cedar 
Rapids,  on  the  26th;  range  for  the  state,  .77  inches. 

The  month  of  July  was  slightly  cooler  than  the  average,  with  less  than 
the  normal  precipitation  for  the  state. 

The  mean  temperature  was  72. 1^,  which  is  2^  below  the  normal  for  July. 
The  highest  temperature  reported  was  104^,  at  Neola,  Belle  Plaine  and 
Sidney,  on  the  16th;  and  the  lowest  was  35^,  at  Logan,  on  the  9th. 

The  average  precipitation  was  3.40  inches,  which  is  .90  of  an  inch  below 
the  normal.  The  distribution  was  remarkably  unequal.  The  greatest 
amount  reported  was  10.10,  at  Iowa  City,  and  the  lowest  amount,  .45,  at 
Neola.  In  some  sections  there  were  very  excessive  downpours  on  single 
days. 

The  highest  wind  velocity  reported  was  60  miles  an  hour,  at  Daven- 
port, from  the  west,  on  the  7th. 

Average  number  of  clear  days,  15;  4  cloudy  and  12  partly  cloudy. 

OBSERVERS'  NOTES. 

Iowa  City—PROF.  A.  L.  Arner:  On  July  18th,  at  9  P.  M.,  began  a 
thunderstorm  of  unusual  severity.  It  ceased  at  3  a.  m.,  July  19th,  and  in 
the  six  hours  of  its  duration  4.67  inches  of  water  fell.  There  was  no  vio- 
lence in  the  storm,  and  no  funnel-shaped  cloud  is  reported  to  have  been 
seen.  The  rain  fell,  unaccompanied  by  wind,  in  such  torrents  that  the 
Iowa  river  raised  two  feet  in  an  hour  and  about  ten  feet  by  the  following 
morning.  A  great  deal  of  thunder  and  lightning  added  to  the  fury  of  the 
elements,  the  latter  striking  twice  with  little  or  no  damage  within  the 
city  limits.  Ralston  creek,  which  empties  into  the  Iowa  at  this  place, 
was  out  of  its  banks  so  soon  that  the  residents  along  it  were  caught  in  bed 
by  the  rising  tide.  Bams  and  bridges  were  swept  away  in  its  path.  Most 
of  the  houses  on  the  flat  along  Iowa  avenue  were  flooded  with  water  a  foot 
or  more  in  depth.  Probably  a  dozen  bridges  in  the  city  need  more  or  less 
repairs,  while  the  total  loss  to  the  county  on  bridges  will  amount  to  $12,000. 
The  path  of  the  storm  lies  west  to  east,  and  extends  about  ten  miles  north 
and  ten  miles  south  of  this  city. 

As  said  above,  the  storm  itself  caused  no  destruction;  it  was  simply  a 
heavy  downpouring  of  water,  not  in  drops,  but  in  sheets  or  waves  succeed- 
ing each  other  with  great  rapidity. 

This  is  not  the  place  to  theorize  on  the  cause  of  such  a  storm;  but  it 
may  be  mentioned  that  it  was  quite  in  the  natural  course  of  events,  that  is, 
the  time  was  ripe  for  such  a  storm.  Three  and  thirty -two  hundredths 
inches  of  rain  had  fallen  in  the  previous  three  days,  and  a  temperature  of 
from  90^  to  100^  maintained  a  steaming  atmosphere.  Heat  and  moisture 
the  prime  food  of  storms,  were  on  hand  in  great  supply. 
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Bonaparte — HON.  B.  R.  Vale:  A  cool  month,  with  5.17  inches  of  rain, 
but  well  distributed  over  the  period  and  accompanied  by  no  severe  winds. 
The  earth  and  plants  took  up  the  moisture,  leaving  no  excess  on  the 
surface. 

Clinton — Dr.  Luke  Roberts:  There  was  much  thunder  and  lightning 
during  the  month,  and  especially  heavy  on  the  7th,  14th,  18th  and  26th 
doing  some  damage  on  the  last  date.  Hail  on  the  26th  did  some  damage, 
but  the  benefits  of  the  heavy  downpour  were  great  Pastures,  com  and 
late  potatoes  were  improved. 

College  Springs— A.  A.  BERRY:  The  storm  of  the  18th  was  the  most 
severe  ever  witnessed  here.  Rain  fell  to  the  amount  of  5.84  inches  in  a  few 
hours — the  heaviest  rainfall  on  record  at  this  station.  Some  damage  was 
done.    Corn  will  be  a  banner  crop.    Wheat  two-thirds  of  a  crop. 

Ovid—K,  C.  Miller:  The  storm  of  the  18th  was  very  severe.  Two 
houses  were  struck  at  Humeston,  E.  A.  Rice*s  store  at  Ck)rydon  and  A. 
Tolliver's  barn  in  Clinton  township.  Horses  and  cattle  were  killed  in 
fields  and  stacks  were  struck.  One  man  was  knocked  senseless  but  no  lives 
lost. 

Iowa— Conrad  Schadt:  Pastures  and  meadows,  almost  burned  by  the 
drouth,  have  revived  and  grown  wonderfully  since  the  middle  of  the 
month.  We  need  more  rain.  The  6.46  inches  which  fell  in  the  last  two 
weeks  were  entirely  absorbed  and  the  roads  are  again  dusty. 

Primgbar — E.  3.  PROPER:  July  has  been  a  fine  month  for  farm  products. 
This  county  will  have  the  largest  crop  ever  raised  since  its  settlement. 

To/ccfo— Charles  Mason:  July  was  very  dry,  with  hot,  sunny  days 
and  cool  nights  till  the  middle  of  the  month,  when  a  change  took  place. 
Showers  came  just  in  time  to  save  the  corn  and  potatoes.  According  to  my 
records,  kept  for  twenty-five  years,  we  are  now  short  in  the  last  seven  years 
110  inches  of  the  average  rainfall.  Our  sloughs  are  dried  oat  and  our 
streams  dwindled  to  rills.  When  this  condition  will  change  we  can  not 
tell. 

West  Bend—PH,  Dorweiler:  Harvesting  finished:  a  light  crop,  but 
badly  lodged.  Two  light  frosts  on  the  9th  and  10th,  and  hail  on  the  18th 
and  25th;  damage  in  some  localities. 

A  JULY  TORNADO. 

On  the  evening  of  the  26th  a  small  tornado  formed  in  the  southeastern 
corner  of  Bremer  county  and  passed  southeasterly  through  a  portion  of 
Lester  township  in  Black  Hawk  county,  the  distance  traversed  along  the 
surface  being  about  seven  miles,  and  the  width  of  the  shaft  was  about 
thirty  rods.  The  station  at  Fairbank,  on  the  Chicago  &  North  Western 
railway,  was  near  the  track  of  the  storm,  and  the  Fairbank  View  gives  a 
graphic  description,  from  which  we  make  the  following  extracts: 

Friday,  July  SSth,  what  was,  probably  the  worst  wind  storm  ever  witnessed  in  these 
parts,  passed  about  two  and  a  half  miles  west  of  Fairbank.  The  tornado  formed  just 
the  other  side  of  Grove  Hill  and  traveled  in  a  general  southeasterly 'direction,  swaying 
to  and  fro  like  a  huge  serpent.  It  was  first  seen  about  6  o'clock  and  it  was  almost  7 
before  it  broke  and  left  the  ground.  The  distance  traveled  was  seven  or  eight  miles. 
The  forward  motion  was  very  slow  and  anyone  would  have  ample  time  to  get  out  of 
the  way.  There  was  no  lightning  or  thunder  and  but  very  little  rain  accompanying 
the  tornado,  but  the  rumbling  noise  which  it  made  could  be  heard  for  miles  and 
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louder  than  the  combined  noise  of  a  half-dozen  ordinary  thunderstorms.  The  cloud 
changed  cODSiderably  In  appearance  during  its  progress.  At  first  there  was  nothing 
especially  denoting  danger,  being  but  an  ordinary  cloud,  a  little  dark,  but  quite  high. 
The  funnel-shaped  appendage  which  finally  assumed  such  large  proportions,  seemed  at 
first  no  larger  thsku  a  stove  pipe,  and  to  one  not  in  the  habit  of  studying  the  clouds  was 
no  warning  of  the  terrible  fury  it  contained.  It  soon  increased  in  size  and  as  it  came 
closer  to  the  ground  the  bottom  was  black,  but  the  top  of  the  column,  as  well  as  the 
large  cloud  from  which  it  hung,  was  about  the  color  of  smoke  from  an  old  coal  firo. 
Everything  directly  in  its  path  was  destroyed.  Oats,  in  shock,  were  taken  up  and  never 
seen  again  except  in  the  way  of  straws,  which  were  scattered  for  miles  on  both  sides  of 
the  tornado.  Hay  and  grain  were  treated  in  like  manner.  Oorn,  directly  in  the  path, 
appeared  as  If  a  heavy  hail  storm  and  fiood  had  passed  through.  All  along  the  side  of 
the  path  for  a  distance  of  twenty  or  thirty  rods,  the  corn  is  bent  toward  the  tornado 
showing  the  wonderful  suction  power  it  ];>osse8sed.  The  wire  fences,  not  too  close, 
have  a  fringe  in  the  shape  of  hay  and  grain  which  caught  on  the  barbs  and  fence  posts. 
There  is  nothing  left  of  fences  directly  In  the  path  except  badly  tangled  wire  and 
broken  posts. 

The  Cedar  Falls  Gazette  also  gave  some  interesting  details  of  this  pecu- 
liar storm,  which  fortunately  destroyed  no  human  lives.    The  Gazette  says: 

The  roar  which  many  heard  last  Friday  evening,  July  88th,  came  from  a  small  tor- 
nado over  in  the  northeast  corner  of  this  county.  The  home  of  Charles  Adams,  who 
Is  now  in  the  penitentiary  at  Anamosa  for  the  murder  of  Howard,  was  entirely 
destroyed.  Mrs.  Adams  and  the  children  were  saved  by  fleeing  to  the  cellar,  but  one 
of  the  little  folks  was  slightly  Injured  by  the  limb  of  a  tree  which  was  blown  over  the 
foundation.  It  is  said  a  large  hog  was  blown  into  the  cellar.  A  barn  on  the  Walga- 
moth  place  was  blown  down.  Mr.  Adams,  Br.,  who  is  very  feeble,  was  on  his  return 
from  a  visit  to  his  son  Charles,  at  Anamosa,  when  the  destruction  came.  They  are 
having  a  full  share  of  trouble. 

Mrs.  Adams,  her  two  children  and  Adams'  two  nephews  who  are  working  the  farm, 
took  refuge  in  the  cellar  when  they  saw  the  funnel-shaped  monster  coming,  but  had 
been  in  there  only  a  few  seconds  when  an  awful  crash  came  and  the  house  disappeared 
as  if  by  magic.  It  was  scattered  in  all  directions,  leaving  nothing  above  the  occu- 
pants of  the  cellar  but  the  sky.  The  house  was  located  in  a  grove  of  large  oaks  and 
one  of  these  was  torn  out  by  the  roots  and,  strange  as  It  may  appear,  was  deposited 
in  the  cellar,  one  of  the  roots  striking  one  of  the  nephews,'Whose  name  is  Monroe,  and 
injuring  him,  but  not  seriously.  Another  freak,  equally  as  strange,  but  with  less 
serious  results,  was  when,  a  few  minutes  after  the  tree  had  been  deposited  in  the 
cellar  a  hog.  weighing  about  150  pounds,  was  also  dropped  down  into  the  cellar  beside 
the  terror-stricken  occupants.  His  hogship  seemed  pleased  to  be  "in  the  hole,"  and 
did  not  grunt  a  single  grunt,  but,  on  the  contrary,  kept  remarkably  quiet,  doing  noth- 
ing more  than  shake  his  ears.  The  'clone  wrecked  all  of  the  barn  except  one  stall  into 
which  two  horses  had  been  taken  a  few  minutes  before  the  twister  came.  They  were 
left  with  the  harness  on.  The  aerial  monster  took  every  vestige  of  harness  off  one  of 
them,  while  the  other  was  left  just  as  he  had  been  when  taken  into  the  stall. 
Chickens  had  their  feathers  blown  off,  furniture  was  scattered  in  all  directions,  and 
there  was  a  swath  of  twenty-five  rods  through  the  grove  of  oaks  and  adjoining  timber 
land.  One  large  oak  was  cut  off  about  thirty  feet  from  the  ground.  It  stood  about 
ten  rods  from  Adams'  house.  The  tornado,  probably  feeling  sorry  for  what  it  liad 
done,  took  a  woman's  woolen  skirt  and  brought  it  down  over  the  high  stump,  just  as 
nicely  as  if  the  skirt  had  been  spread  out  with  hoops  — making  a  cap  to  hide  the  dam- 
age it  had  done.  A  twelve-pound  sledge  hammer  which  was  being  used  to  drive  fence 
posts  by  one  of  the  Monroes  was  picked  up  and  carried  a  distance  of  seventy-five  rods 
and  all  the  posts  that  had  been  driven  were  either  torn  out  or  broken  off.  A  drive  well 
pump  was  "driven"  out  of  sight,  and  at  a  more  rapid  gait  than  it  was  ever  before 
used  to.  The  Adams'  com  field  was  the  next  place  vistlted,  and  through  this  a  swath 
thirty  or  forty  rods  in  width  was  mowed. 

Two  colts  in  the  southeast  part  of  Bremer  county  were  taken  up  from  the  earth 
abomt  1,000  feet,  until  they  looked  like  specks,  then  dropped  and  Instantly  killed.  A 
large  barn  64x66  feet,  belonging  to  Mr.  Bradley,  was  destroyed.  It  blew  trees  down  on 
the  house,  wrecking  the  roof,  but  all  of  the  family,  except  one  boy,  were  in  the  cellar. 
This  boy  would  not  go  into  the  cellar,  but  ran  out  into  a  field  in  an  opposite  direction 
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to  that  of  the  cyclone  and  was  uninjured,  as  were  also  the  other  members  of  the 
family.  The  twister  appeared  to  be  keeping  time  to  music  from  the  home  of  the  furies, 
for  it  kept  going  up  and  down.  Now  it  would  rise  to  a  height  of  several  hundred  feet 
from  the  ground  and  then  suddenly  dart  down  again  toward  the  earth,  appalling  all 
who  saw  it. 

AUGUST. 

Barometer. — Mean  pressure  for  the  month,29.d4  inches;  highest  observed, 
30.30,  at  Sioux  City  on  the  31st;  lowest  observed,  29.58,  at  Sioux  City  on 
the  8th;  range  for  the  state,  .72  inches. 

The  month  of  August  was  unusually  favorable.  The  mean  temperature 
of  the  state  was  71.9°,  which  is  about  1°  above  the  normal. 

The  average  rainfall  was  4.43  inches,  as  shown  by  reports  from  eighty- 
eight  stations.  This  is  .83  of  an  inch  above  the  normal  for  the  state  at 
large.  The  heaviest  rainfall  reported  for  the  month  was  10.63  inchee  at 
Panama,  Shelby  county. 

The  crops  were  greatly  benefited  by  this  excess  of  moisture. 

observers'  notes. 

Auduboa—lu.  P.  HocKER:  On  the  23d  the  heaviest  thunderstorm  known 
in  many  years  passed  over  this  station.    Rain,  6.25  inches. 

Bdle  Plainc—B.,  W.  Vandike.  I  have  recorded  in  this  state  forty  years 
and  have  never  known  the  soil  to  be  so  dry.    Many  forest  trees  are  dying. 

Bonaparte— Hon.  B.  R.  Vale:  A  royal  month  for  threshing  and  sav- 
ing the  crop.    The  rains  of  the  23d  and  28th  gave  us  over  four  inches,  and 

put  the  soil  in  excellent  tilth. 

Cedar  Rapids— B..  D.  OLDS:    Total  rainfallJanuary  1st  to  August  31st, 

13.79  inches,  which  is  11.05  inshes  short  of  normal.    Crops  are  well  out  of 

the  way  of  frost.    Water  for  stock  is  the  greatest  need. 

Larrabee — H.  B.  Strever:  A  severe  hailstorm  on  the  9th  passed  a 
half  mile  east  of  this  station,  damaging  crops  considerably  on  a  strip  one- 
half  to  three- fourths  of  a  mile  wide  and  7  to  8  miles  long. 

Monticello—H..  D.  SMITH:  Maximum  temperature  for  August  since 
1854:  99<^  in  1894;  minimum,  36<>  in  1862-3.  Normal  for  August,  70.2^. 
Maximum  rainfall,  8.50  inches  in  1885;  minimum,  .22  in  1889;  normal,  4 
inches.    Total  for  August,  1895,  1.46  inches. 

SEPTEMBER. 

Barometer. —  Mean  pressure  for  the  month,  29.96  inches;  highest 
observed,  30.43.  at  Clarinda,  on  the  27th  and  30th;  lowest  observed,  29.39, 
at  Sioux  City,  on  the  19th;  range  for  the  state,  1.04  inches. 

The  mean  temperature  for  the  state  was  66.8°,  which  is  4.8°  above  the 
normal  for  September.  The  month  will  be  noted  for  its  high  temperatures, 
especially  during  the  second  decade,  there  being  at  the  central  station  an 
average  daily  excess  of  15°  from  the  10th  to  the  2l8t  Inclusive,  during  which 
time  there  were  but  two  days  on  which  the  minimum  temperature  was  as 
low  as  the  normal  temperature  for  that  period.  By  referring  to  the  table 
of  meteorological  data  it  will  be  seen  that  ten  stations  In  the  state  report 
the  temperature  as  being  above  100°  during  the  second  decade,  and  Bloox 
City  and  Glenwood  reports  103°  on  the  17th.  The  month  closed  with  a  cold 
wave  which  gave  killing  frosts  over  the  larger  portion  of  the  state,  and 
temperatures  below  the  freezing  point  throughout  the  northern  half  of  the 
state. 
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The  average  rainfall  for  the  state  was  3.03  inches  which  is  .67  of  an  inch 
below  the  normal  for  thp  month. 

OBSERVERS'  NOTES. 

A  Aon — N.  W.  Rowell:  Never  saw  it  so  hot  in  September  up  to  2l8t. 
Frost  the  23d;  no  damage  to  crops. 

AJUt—DAViJ>  E.  Hadden:  Fifth,  8  P.  M.  to  about  12  M.  local  storm  with 
high  west  wind,  heavy  rain,  some  hall  and  sharp  lightning;  two  horses 
killed  by  lightning.  Thunderstorm  on  2l8t  from  1:15  a.  m.  and  at  inter- 
vals to  about  11  A.  M.,  also  at  intervals  in  afternoon  to  7:30  p.  m.;  very  heavy 
rains  at  intervals  all  day. 

jimaiia— Conrad  Schadt:  Thunderstorms  on  the  6th,  13th,  15th,  22d 
and  28th.  The  month  was  very  warm,  especially  the  week  ending  Septem- 
ber 2l8t,  the  mean  temperature  of  which  was  2^  above  the  hottest  week  in 
July.  Late  corn  had  a  good  chance  for  ripening.  The  first  frost,  which 
was  also  a  killing  one,  arrived  on  the  last  day  of  the  month. 

Athuitic — ^J.*  W  Love:  Said  to  be  the  warmest  September  ever  known 
up  to  the  last  week;  a  freeze  on  the  30th. 

Bonaparte^B,  R.  Vale:  An  exceedingly  warm  month,  but  seasonable 
and  fall  crops  matured  perfectly. 

Madrid— G,  B.  Heath:  First  snowflakes  noted  on  the  28th.  First  flock 
of  ducks  seen  on  the  27th.    First  ice  on  the  30th. 

Sac  City—DR.  CALEB  BROWN:    Light  frost— flrst  of  season-^on  the  25th 
killing  frost  on  the  30th. 

Williams— A,  C.  FULLER,  Jr.:  Temperature  on  the  Uth  was  the  high- 
est recorded  since  May  1st. 

OCTOBER. 

Barometer, — Mean  pressure  for  the  month,  30.11  inches;  highest 
observed,  30.64,  at  Cedar  Rapids,  on  the  29th;  lowest  observed,  29  55,  at 
Cedar  Rapids,  on  the  26th;  range  for  the  state,  1.09  inches. 

The  month  of  October  was  abnormally  cold  and  dry,  with  more  than  the 
average  amount  of  sunshine  and  of  bright,  clear  weather.  The  mean  tem- 
perature for  the  state  was  46^—3.5^  below  the  normal  for  the  month.  The 
lowest  temperature  reported  was  zero,  at  Neola,  on  the  29th. 

The  average  precipitation,  as  shown  by  the  records  of  89  stations,  was 
.47  of  an  inch — 2.38  below  the  October  normal.  Eight  stations  reported  no 
measurable  rainfall  for  the  month. 

The  month,  as  a  whole,  was  favorable  for  harvesting  corn,  potatoes  and 
apples,  but  the  drouth  was  severe  on  fall  pasture,  winter  wheat  and  rye. 

Highest  velocity  of  wind  reported,  41  miles  per  hour,  at  Sioux  City,  on 
the  18th.    There  were  19  clear  days,  4  cloudy  and  8  partly  cloudy. 

OBSERVERS'  NOTES. 

Ames^  I.  A,  C. — A.  J.  Ashby:  On  31st  four  to  six  shocks  of  earthquake 
were  felt  at  about  4:20  A.  M.  No  wind  blowing.  Shocks  felt  distinctly, 
and  movement  of  furniture  noted  in  different  parts  of  the  building. 

Cedar  Rapids— B,.  D.  OLDS:  The  earthquake  shocks  on  the  31st  were 
distinctly  felt  here;  apparent  direction  from  southeast  to  northwest.  The 
motion  was  sufficient  to  leave  a  distinct  record  on  the  thermographic  sheet 
at  a  little  past  5  a.  m. 
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Cresco- Gregory  Marshall:  The  driest  October  known,  with  the 
exception  of  1889,  when  the  rainfall  was  .  13  of  an  inch.  Wells  and  springs 
are  failing. 

Dubuque — J.  W.  RuETB:  A  shock  of  earthquake  was  felt  here  on  31st, 
at  5:15  A.  M.,  lasting  about  thirty  seconds. 

Glenwood—S,  Dean:  An  earthquake  was  felt  here  on  3l8t,  at  about  5 
A.  M.    The  month  has  been  very  dry  and  windy. 

GriDnelJ—PiLOT,  S.  J.  BUCK:  Two  slight  tremors  of  the  earth,  lasting 
three  to  five  seconds,  separated  by  an  interval  of  about  ten  seoonds, 
occurred  at  5:20  a.  m.  on  the  3lBt. 

Iowa  Cit7— Prof.  a.  L.  Arner:  On  the  31st,  at  about  5  A.  M.,  ocoarred 
an  earthquake  shock  lasting  about  one  minute. 

Logmn — Mrs.  M.  B.  Stern:  No  rain  or  snow  or  storm  of  any  kind  dur- 
ing the  month.    Very  dry  and  dusty. 

Marahalltown — C.  M.  Cook:    Earthquake  felt  here  about  5  A.  M.  on  Slst. 

Sidney^G.  V.  Swearinoen:  At  5:10  A.  M.  on  Slst  three  shocks  of 
earthquake  were  felt.  There  was'  an  undulatory  or  swaying  motion  after 
the  shocks,  all  lasting  about  one  and  a  half  minutes.  On  the  evening  of 
the  12th  occurred  the  grandest  display  of  aurora  I  ever  witnessed. 

NOVEMBER. 

Barometer. — Mean  pressure  for  the  month,  30.12  Inches;  highest  observed, 
30.55  at  Clarinda  on  the  29th;  lowest  observed,  29.61,  at  Clarinda  on  the 
2l8t;  range  for  the  state,  .94  inches. 

The  mean  temperature  of  the  month  was  34.3°,  which  is  about  the  nor- 
mal for  the  state.  The  maximum  reported  was  86°  at  Glen  wood  on  the 
4th:  minimum  was  12°  below  zero  at  Williams  on  the  26th. 

The  average  precipitation  was  1.51  inches — .25  of  an  inch  below  normal. 
It  was  generally  a  favorable  month  for  farm  work. 

The  highest  wind  velocity  was  37  miles  per  hour  at  Sioux  City  on  the 
5th.    There  were  9  clear  days,  13  cloudy  and  8  partly  cloudy. 

OBSERVERS'  NOTES. 

Grand  Meadow— F.  D.  Williams:  The  ground  frozen  up  very  dry. 
Wells  and  springs  very  dry. 

Humboldt — Henry  S.  Wells:  There  is  some  corn  yet  under  the  tinow, 
and  many  ears  have  dropped  off  and  will  be  hard  to  find. 

MonticeJJo—B,,  D.  8MITH:  Auroras  on  the  16th  and  23d;  iSbh,  wild 
geese  flying  southeast;  20th,  Maquoketa  river  frozen  over. 

Ovid—R.  C.  Miller:  Wells,  ponds  and  streams  very  low.  No  water 
running  in  Chariton  river,  or  any  other  stream  that  I  have  seen  in  this 
county. 

DECEMBER. 

BaromeUr, — Mean  pressure  for  the  month,  30.04  inches;  highest  observed, 
30.60  at  Sioux  City  on  the  2d;  lowest  observed,  29.27  at  Keokuk  on  the  24th; 
range  for  the  state,  1.33  inches. 

The  month  of  December  was  generally  pleasant  and  favorable  for  closing 
the  work  of  husking  and  cribbing  the  large  corn  crop.  The  mean  temper- 
ature for  the  state  was  25.2°,  which  is  1.7°  below  the  normal. 

The  average  precipitation  for  the  state  was  1.63  inches,  which  is  the 
normal  amount  for  December.    The  distribution  was  very  unequal,  the 
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bulk  of  it  falling  in  the  southeast  and  eastern  districts,  the  range  being 
from  a  trace  to  nearly  5  inches. 

The  highest  velocity  of  wind  reported  was  43  miles  an  hour  on  the  28th 
at  Sioux  City.    There  were  11  clear  days,  9  partly  cloudy  and  11  cloudy. 

OBSERVERS'  NOTES. 

Bonaparte — B.  R.  Vale:  This  month's  precipitation  of  4.10  inches  is 
unprecedented  in  December.  In  1891  it  was  2.08;  in  1892,  1.89;  in  1893, 1.17 
and  in  1894,  .52.  The  total  precipitation  for  the  year  is  31.93  inches,  as 
against  25.81  in  1894. 

Cedar  Rapids^K,  T.  Olds:  Precipitation  was  in  excess  of  the  normal 
for  December.  The  deficiency  for  the  year  still  amounts  to  9.65  inches, 
which  added  to  that  of  1894,  11.57,  makes  a  total  of  21.20  in  the  past  two 
years,  and  seriously  affects  the  water  supply  in  this  part  of  the  state. 


WEATHER  AT  CLINTON,  1895. 


ANNUAL    REVIEW  BY   DR.   LUKE  ROBERTS. 


The  mean  temperature  for  1895  was  47.2^,  or  .5°  above  normal.  The 
rainfall  was  30.38  inches  or  4.86  inches  below  normal.  The  deficiency  in 
rainfall  for  the  three  years  ending  December  31,  1895,  aggregates  17.38 
inches.    This  is  equal  to  six  months  of  normal  rainfall. 

January  was  not  over  severe  in  its  weather  conditions,  though  the  tem- 
perature was  2.2^  below  normal.  The  28th  and  30th  were  severely  cold, 
with  a  temperature  17^  below  zero.  The  principal  phenomena  of  the  month 
was  first,  a  dense  fog,  on  the  20th,  coming  on  early  in  the  morning  and 
increasing  as  the  day  advanced;  this  proved  to  be  the  warmest  day  of  the 
month,  showing  a  mean  temperature  of  41°.  Second,  a  snow  storm  from 
the  northeast  on  the  25th  gave  an  average  depth  of  13  inches,  which  pro- 
duced 1.35  inches  of  water  out  of  the  total  for  the  month  of  1.89  inches  < 
This  snow  drifted  badly,  and  seriously  interfered  with  trafiic  and  travel. 
Third,  a  solar  halo  of  unusual  interest  prevailed  all  the  afternoon  of  the 
15th.  Fourth,  the  3 1st,  furnished  the  most  gorgeous  sunset  ever  witnessed 
here.  In  addition  to  the  intense  glow  which  spread  out  in  dazzling 
splendor  a  broad,  colored  band  resting  on  the  sun  reached  upward  several 
degrees. 

On  the  27th  very  cold  weather  set  in,  lasting  until  the  16th  of  February 
twenty-one  consecutive  days  with  the  minimum  temperature  below  zero! 
This  is  without  a  recorded  parallel.  The  nearest  approach  to  it  was  in 
January,  1888,  when  for  fifteen  consecutive  days  the  temperature  was  below 
zero. 

After  February  16th  we  had  pleasant,  comfortable  weather,  with  only 
slight  precipitation  of  snow  and  rain.  Notwithstanding  this  the  mean 
temperature  was  7.5°  below  normal,  the  minimum  5.2°  below  normal. 
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There  was  fair  sleighing  from  the  25th  of  January  to  the  20th  of  Febru- 
ary; after  this  the  snow  rapidly  disappeared. 

In  May,  November  and  December  there  was  an  excess  of  rainfall  above 
normal,  and  of  less  than  normal  in  March,  April,  August  and  October. 
The  mean  temperature  was  below  normal  in  the  months  of  January,  Febru- 
ary and  October,  and  in  excess  of  normal  in  March,  April,  June,  September, 
November  and  December. 

There  were  clear  days  in  excess  of  normal  in  January,  February,  May, 
August  and  October. 

March  was  very  dry;  April,  still  drier,  gave  the  least  precipitation  of 
any  April  on  record.  Grain,  during  these  two  months,  had  to  be  sown  in 
the  dust— there  was  not  enough  moisture  to  keep  the  soil  from  moving 
with  the  slightest  breeze. 

From  the  first  day  of  January  to  the  close  of  April  only  3.92  inches  of 
rainfall  (including  melted  snow).  The  nearest  approach  to  this  minimum 
precipitation  was  the  first  four  months  of  1879,  when  the  record  was  5.37 
inches. 

May  was  more  liberal  in  rainfall  and  saved  the  crops  from  total  failure. 
Some  of  her  storms  were  very  severe,  being  accompanied  with  thunder  and 
lightning  and  hail,  notably  the  storm  of  the  7th  when  hard  ice  was  precipi- 
tated with  a  strong  northeast  wind.  On  the  14th  a  freeze  occurred  which 
utterly  destroyed  the  grape  crop,  seriously  damaged  cherries,  and  left  a 
blight  on  almost  evergthing  green.  June  was  one  of  the  finest  of  months, 
and  the  wonderful  development  of  flowers  and  foliage  made  the  landscape 
beautiful.  It,  however,  like  its  predecessor,  opened  with  warmer  atmos- 
phere than  it  closed. 

The  ^  eather  condition  for  July  averaged  mild.  One  severe  rain,  haU. 
and  wind  storm  left  some  damaging  marks.  This  occurred  on  the  26th 
between  7:30  and  8:45  P.  M.,  precipitating  2.34  inches  of  water. 

August  was  dry  up  to  the  23d  when  the  parched  earth  was  revived  by  a 
rainfall  of  1 .  44  inches.  This  month  excelled  in  number  of  clear  days .  From 
the  17th  to  the  22d  of  September  a  hot  spell  prevailed,  which  puzzled 
weather  bureau  officials  in  making  forecasts.  These  few  days  are  on  record 
as  the  most  oppressive  and  enervating  of  all  the  summer  months.  The 
number  of  clear  days  exceeded  those  of  August.  The  temperature  from 
the  evening  of  the  22d  dropped  rapidly,  going  from  87^  at  2  o'clock  to  52^ 
at  9  o^clock.  The  next  morning  it  was  42^.  The  balance  of  the  month  was 
cool. 

October  was  clear,  cold  and  dry.  A  damaging  drouth  covered  large  sec- 
tions of  country  at  the  close  of  the  month,  and  springs,  wells  and  stream^) 
were  calling  for  rain. 

November  was  remarkable  for  the  absence  of  sunshine  and  excess  of 
humidity — conditions  favorable  to  much  sickness. 

December  was  quite  uniform  and  mild,  and  favorable  to  the  ingather- 
ing of  the  corn  crop  which,  I  understand,  was  practically  all  housed  as  the 
closing  year  gave  us  its  farewell  salute. 

CX>NSPECTUS. 

Highest  temperature,  99°,  July  7th. 

Lowest  temperature,  21°  below  zero,  February  2d  and  4th. 

Extreme  range  of  temperature,  120°. 
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Moan  daily  temperature,  47.2^. 

Mean  daily  range  of  temperature,  23.1°. 

Greatest  mean  monthly  range  of  temperature,  27.3°,  in  August. 

Least  mean  monthly  range  of  temperature,  12  5°,  in  December. 

Greatest  daily  range  of  temperature,  46°,  in  March. 

Least  daily  range  of  temperature,  1°,  in  November  and  December. 

Warmest  months,  June  and  August;  mean  temperature,  72°. 

Coldest  month,  January;  mean  temperature,  14.1°. 

Warmest  day,  June  3d;  mean  temperature,  80.5°. 

Coldest  day,  February  Ist;  mean  temperature,  10.5°  below  zero. 

Total  number  of  days  with  maximum  temperature  90°  or  above,  41; 
2  in  May,  9  in  June,  9  in  July,  12  in  August  9  and  in  Septmber. 

Total  number  of  days  with  the  maximum  temperature  at  32°  or  below, 
77;  25  in  January,  19  in  February,  14  in  March,  8  in  November,  11  in 
December. 

Total  number  of  days  with  the  minimum  temperature  at  or  below  32°, 
147;  31  in  January,  26  in  February,  25  in  March,  4  in  April,  1  in  September, 
15  in  October,  19  in  November,  28  in. December. 

Mean  daily  cloudiness,  41  per  cent  of  the  surface  of  the  sky. 

Month  with  greatest  per  cent  of  cloudiness,  December,  66  per  cent. 

Month  with  least  per  cent  of  cloudiness,  September,  24  per  cent. 

Total  number  of  clear  days,  157. 

Total  number  of  cloudy  days,  91;  36  of  these  in  November  and 
December. 

Month  with  greatest  number  of  clear  days,  September,  20. 

Month  with  least  number  of  clear  days,  November  and  December,  7 
each. 

Month  with  greatest  number  of  cloudy  days,  November. 

Month  with  least  number  of  cloudy  days,  August,  3. 

PRBdPITATION. 

Total  depth  of  snowfall,  40  inches. 

Greatest  fall  of  snow  at  any  one  storm,  13  inches,  January  25th. 
Total  precipitation,  rain  (and  snow  melted),  30.38  inches. 
Greatest  rainfall  at  any  one  storm,  3  inches,  June  17th. 
Month  with  greatest  precipitation,  July,  4.69  inches.    June  gave  4.68 
inches. 

Month  with  least  precipitation,  April,  .28  inches. 
Month  with  greatest  number  of  storm  days,  May,  15. 
Month  with  least  number  of  storm  days,  October,  3. 
Total  number  of  storm  days,  88. 

THE  WIND. 

Total  movement  of  wind,  45,090  miles. 

Maximum  velocity  per  hour,  32  miles,  in  January. 

Greatest  monthly  movement,  6,450  miles,  in  March. 

Least  monthly  movement,  1,750  miles,  in  August. 

Prevailing  direction,  from  the  northwest. 

Observations  taken  at  7  a.  M  ,  2  p.  m.  and  9  p.  M.,  show  the  movement 
of  the  wind  to  have  been  from  the  north,  82  times;  from  the  northeast,  128 
times;  from  the  east,  75  times;  from  the  southeast,  98  times;  from  the 
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Bouth,  171  times;  from  the  eouthwest,  176  times;  from  the  west,  172  times; 
from  the  northwest,  198  times. 

Maximum  velocity  for  January,  32  miles  an  hour;  for  February,  20  miles; 
for  March,  30  miles;  for  April,  26  miles;  for  May,  20  miles;  for  June,  18 
miles;  for  July,  27  miles;  for  August,  13  miles;  for  September,  32  miles;  for 
October,  27  miles;  for  November,  19  miles;  for  December,  20  miles. 

SNOW    AND  FROST. 

The  last  spring  snow  fell  on  the  8th  day  of  March  and  only  one-half  of 
an  inch. 

The  first  snow  of  autumn  fell  on  the  9th  day  of  November  and  only  one- 
half  inch. 

Last  killing  frost  in  the  spring,  May  14th. 

First  killing  frost  in  autumn,  September  30th. 

Number  of  consecutive  days  without  killing  frost,  137. 

The  temperature  of  the  air  was  at  the  freezing  point  or  below  for  the 
last  time  in  the  spring  on  the  14th  day  of  May.  The  first  in  autnnin, 
September  30th. 

The  last  day  in  spring  when  the  mean  daily  temperature  of  the  air  was 
below  32^,  was  March  20th.    The  first  in  autumn  October  29th. 

ELECTRO  METEORS. 

Number  of  auroras  observed,  2. 

Number  of  days  with  thunder  and  lightning,  24. 

None  in  January,  February,  April,  October,  November  or  December. 

OPTICAL  METEORS. 

Number  of  lunar  halos  observed,  8. 
Number  of  lunar  corona  observed,  3. 
Number  of  solar  halos  observed,  2. 

Following  is  a  table  showing  the  yearly  mean  temperature,  rainfall  and 
movement  of  wind  for  the  years  named: 


YEARS. 

Mean  temperature 
in  deforces. 

Rainfall  In  Inches 
and  hundrodtbs. 

Wind  movement  Id 

187tf 

46.7 
47.1 
46.2 
47.8 
440 
45.7 
43.9 
45.6 
47.2 
45.1 
48.1 
48.6 
48.5 
464 
46.2 
49.8 
47.2 

H4.18 
86.18 
41.17 
41.18 

as.n 

43.40 
38.21 
28.71 
34.01 
35.80 
81.98 
32.62 
3).87 
40.73 
30.39 
27.57 
80.38 

18t<0 

1881 

1882 

ffl.400 

iss'i 

63,560 

188i 

54,440 

1885 

54.400 

1886 

48,260 

1887 

54,513 

1888 

56,295 

1889 

49,790 

1800 

51,890 

18M1 

48,625 

l^«9« 

43,800 

1893 

51,600 

18«4 

50,040 

1895 

45,000 

Sums 

703.9 

600.09 

784.873 

Means 

46.7 

36.24 

53,491 
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RIVER  STATISTICS, 

As  furnished  by  Mr.  Walden,  of  the  Chicago  &  Northwestern  railroad: 

Openini^  of  the  river — ice  moved  very  reluctantly,  seeming  loth  to  go 
further  southward,  it  taking  thirteen  days  after  the  first  effort  to  release 
itself  before  it  made  its  final  departure.  On  March  §th,  at  3:40  p.  M.,  the 
ice  moved,  and  stopped  again  one  minute  later.  On  the  18th  it  moved 
again  at  2  p.  M.,  and  stopped  again  fifty-seven  minutes  later.  It  started 
and  stopped  twice  on  the  19th,  three  times  on  the  20th,  twice  on  the  21st, 
once  on  the  22d,  and  at  10  a.  m.  on  the  23d  started  again  and  ran  out.  On 
Monday,  March  25th,  at  12:10  p.  M.,  the  first  boat—Denckman — passed  up. 

Total  number  of  boats  which  passed  the  bridge  during  the  season  was 
2,308,  1,153  of  which  went  up  and  1,155  down. 

The  number  of  barges  was  467. 

The  number  of  rafts  was  501. 

The  river  closed  at  8:45  A.  M.,  December  25th,  aftiir  nine  months'  free- 
dom from  ice. 

The  highest  water  in  the  Mississippi  river  was  14.3  feet  above  low 
water,  occurring  on  the  30th  day  of  May.  The  lowest  water  was  only  one- 
tenth  of  a  foot  above  low  water,  and  the  date  was  December  4th. 


REVIEW  OF  THE  CROP  SEASON  OP  1895. 


The  season  for  the  beginning  of  farm  operations  in  Iowa  opened  about 
as  early  as  in  the  average  of  recent  years.  During  the  first  and  second 
decades  of  March  the  daily  mean  temperature  was  below  normal;  the  clos- 
ing decade  was  warmer  than  the  average,  making  the  mean  for  the  month 
2.1°  above  the  normal.  The  average  precipitation  was  only  .83  of  an  inch 
— 1.20  inches  below  the  March  normal.  The  wind  movement  was  excessive 
and  numerous  observers  refer  to  it  as  the  most  dry,  windy  and  dusty  March 
ever  known  in  their  localities. 

Plowing  and  seeding  were  generally  begun  about  March  20th,  with  the 
soil  exceedingly  light  and  dry,  the  work  being  retarded  by  frequent  dust 
storms.  A  considerable  portion  of  the  usual  acreage  of  small  grain  was 
planted,  however,  during  that  dusty  period,  and  the  outcome  of  the  harvest 
verified  some  of  the  ancient  weather  proverbs  relative  to  the  value  of 
March  dust. 

April  was  unusually  warm  and  favorable  for  farm  work,  and  for  the 
starting  of  vegetation,  the  daily  mean  temperature  being  about  6° 
above  normal.  The  rainfall  was  about  the  seasonable  amount,  coming  in 
light  showers  in  weekly  periods,  generally  sufficient  for  the  passing 
needs  of  nearly  all  portions  of  the  state,  and  not  enough  to  hinder  field 
work. 

The  soil  was  never  in  better  condition  for  plowing  and  seeding.  The 
sub-soil  was  unusually  dry  to  a  great  depth;  the  spring  rains  were  speedily 
absorbed  and  held  near  the  surface.  The  greater  part  of  the  small  grain 
was    sown   before  the  middle  of    April,  the  acreage  being    materially 


28  ANNUAL  REPORT  OF  THE 

increased  on  account  of  the  killing  out  of  grass  roots  in  meadows  and 
pastures,  from  the  effects  of  drouth  and  winter-killing.  The  same  cause 
added  largely  to  the  acreage  of  the  corn  crop.  At  th»  close  of  April  the 
season  was  about  ten  days  or  two  weeks  earlier  than  usual- 
Plowing  and  preparing  the  ground  for  corn  was  at  an  advanced  stage, 
and  in  numerous  localities  a  beginning  had  been  made  in  com  planting 
before  the  last  day  of  the  month.  It  was  an  unusually  fine  spring  month, 
and  less  than  one-tenth  of  the  area  of  the  state  suffered  materially  from 
drouth.  Vegetation  had  made  a  fine  start,  pastures  were  well  started  *and 
herds  were  grazing  earlier  than  usual,  and  fruit  trees  were  generally  in 
bloom. 

All  these  favorable  conditions  of  temperature  and  moisture  continued 
through  the  first  decade  of  May*  Prior  to  the  10th  an  unusually  large 
acreage  of  corn  had  been  planted,  and  the  small  grain  crops  had  made  a 
promising  start.  The  average  temperature  of  the  first  ten  days  was  about 
12°  above  the  normal.  The  second  decade,  however,  brought  a  severe  and 
injurious  change.  From  the  lOth  to  the  22d  the  daily  mean  temperature 
was  about  10°  below  normal.  There  were  two  periods  of  killing  froBta 
throughout  the  state — 11th  to  14th  and  19th  to  22d.  In  many  sections  the 
soil  was  frozen  and  much  of  the  early  planted  corn  was  killed,  necessitating 
the  replanting  of  extensive  areas.  Small  grain,  potatoes,  garden  truck 
and  fruit  also  suffered  material  damage.  The  closing  week  of  the  month 
was  favorable,  and  the  field  crops  recovered  a  considerable  portion  of  the 
lost  ground. 

June  was  exceptionally  favorable,  except  in  some  of  the  extreme 
eastern  counties  where  the  rainfall  was  3  to  4  inches  below  the  seasonable 
average  In  the  larger  part  of  the  state  it  was  an  ideal  crop  month.  The 
mean  temperature  was  about  59  above  the  normal.  The  rainfall,  4.32 
inches,  was  about  .63  below  normal;  but  in  more  than  foar-fifths  of  the 
state  it  was  ample  for  the  growing  crops.  At  the  close  of  the  month  corn 
was  in  a  very  promising  condition,  being  clean  and  much  further  advanced 
than  usual  at  that  period  of  the  year. 

The  month  of  July  was  generally  favorable  for  harvesting  hay  and 
small  grain,  and  in  about  two-thirds  of  the  state  the  rainfall  was  ample  to 
sustain  the  crops.  The  average  precipitation,  3.40  inches,  was  about  .90 
below  normal,  and  its  distribution  was  very  unequal.  At  the  close  of  the 
month  corn  was  unusually  promising  in  two- thirds  of  the  state,  and  prom- 
ised a  fairly  good  crop  in  the  other  sections.  All  reports  indicated  phenom- 
enally heavy  small  grain  crops,  which  were  generally  harvested  earlier 
than  usual.  The  crop  of  oats,  both  in  respect  to  acreage  and  yield,  was 
the  largest  ever  grown  in  the  state. 

August  was  unudually  favorable  for  bringing  the  bountiful  crops  to  per- 
fection. The  temperature  was  slightly  above  normal  and  there  was  an 
excess  of  .83  of  an  inch  in  the  average  rainfall  Portions  of  the  eastern 
and  northwestern  districts  received  less  than  2  inches.  Heavy  rains  in  the 
latter  part  of  the  month  quite  widely  distributed,  revived  the  pastures  and 
late  potatoes  and  placed  the  soil  in  excellent  condition  for  fall  plowing. 

September  was  noted  for  its  high  temperatures,  especially  during  the 
second  decade.  At  the  central  station  there  was  an  average  daily  excess 
of  15°  from  the  10th  to  the  2 1st  inclusive.    During  that  period  there  were 
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but  two  days  on  which  the  minimum  temperature  was  as  low  as  the  normal. 
The  average  rainfall  was  3.03,  which  is  .67  below  the  normal  for  September. 
The  month  closed  with  a  cold  wave  which  brought  the  first  killing  frost  of 
autumn,  which  extended  to  all  parts  of  the  state.  All  crops  were  fully 
matured  before  the  frost  came,  and  the  com  was  generally  dry  enough  to 
put  into  cribs  in  the  first  week  in  October. 

On  the  whole  the  season  of  1895  was  one  of  the  most  productive  in  the 
line  of  cereal  crops  that  has  ever  been  known  in  this  state.  The  hay  crop 
was  cut  short  by  the  unfavorable  conditions  of  last  year;  but  with  the 
great  supply  of  corn  fodder  and  other  forage  crops  there  will  be  an  abun- 
dant supply  of  coarse  food  for  stock  and  a  considerable  surplus  for  ship- 
ment. Corn,  oats  and  potatoes  are  among  the  staples  that  have  made  the 
heaviest  yields.  In  many  localities  the  yield  of  oats  was  reported  to  have 
been  phenomenally  large. 

And  all  this  has  been  brought  forth  with  much  less  than  the  normal 
amount  of  soil  moisture  at  the  outset,  and  somewhat  less  than  the  usual 
amount  of  rainfall  during  the  season.  The  soil  and  subsoil  in  March  con- 
tained less  moisture  than  had  ever  been  known  at  that  period  since  the 
early  settlement  of  the  state.  The  total  average  rainfall  for  the  season — 
March  Ist  to  October  1st — was  21  82  inches,  3.51  inches  below  the  normal. 
The  monthly  records  for  the  state  are  as  follows:  March,  .83;  April,  2.62; 
May,  3.19;  June,  4 32;  July,  4.30;  August,  3.40;  September,  303  inches. 
For  the  most  part  the  rains  were  timely,  coming  generally  in  moderate 
showers  sufficiently  frequent  to  save  the  crops  from  material  damage.  And 
even  in  the  sections  where  the  drouth  was  most  severe  the  cereal  crops 
have  greatly  exceeded  expectations.  The  worst  effect  of  the  shortage  of 
rainfall  has  been  in  cutting  short  the  usual  supply  of  water  for  stock  and 
for  domestic  use. 


THE  DROUTH  OF  1895. 


IOWA  MONTHLY  REVIEW  FOR  SEPTEMBER. 


The  great  drouth  which  began  in  the  midsummer  of  1893,  has  not  yet 
relaxed  its  hold  upon  considerable  portions  of  the  country.  It  reached  its 
maximum  of  severity  in  the  upper  Mississippi  and  Missouri  valleys  in  the 
crop  season  of  1894;  but  for  the  past  season  its  worst  effects  have  been  felt 
in  the  northern  and  middle  states,  from  the  Mississippi  valley  to  the 
Atlantic  coast.  The  following  paragraph  from  the  last  Weather-Crop  Bul- 
letin issued  by  the  United  States  Weather  Bureau,  briefly  outlines  the 
extent  of  the  shortage  in  the  seasonal  rainfall: 

The  crop  leason  of  1805,  from  March  1st  to  September  aoth,  closeB  with  a  marked 
deficiency  in  rainfall  In  the  states  northward  of  the  Ohio  rlrer,  including  nearly  the 
whole  of  the  lake  region,  where  the  seasonal  fall  has  generally  rangtd  from  80  to  76  per 
cent  of  the  arerage.  Western  Montana,  the  eastern  portlons'Of  Kansas  and  Nebriiska^ 
southern  Texas,  and  portions  of  Mississippi  and  western  Tennessee  hare  also  received 
from  2S  to  40  per  cent  less  than  the  seasonal  rainfall.    On  the  Pacific  coast  there  was- 
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marked  deficiency  orer  the  greater  part  of  Oallfornla,  but  along  the  coasts  of  Oregon 
and  Washington  It  was  excessive.  The  seasonal  fall  was  also  excessive  in  Georgia, 
South  Carolina,  over  limited  areas  in  Florida,  Arkansas,  Missouri,  the  Dakotas,  and 
Minnesota,  over  a  large  part  of  the  eastern  Rocky  Mountain  slope  from  northern  Texas 
northward  to  Wyoming,  the  percentage  of  excess  being  greatest  in  southern  Wyoming, 
eastern  Colorado,  and  northern  New  Mexico. 

The  Bulletin  above  referred  to  also  contains  some  interesting  figures 
showing  the  total  deficiency  in  the  rainfall  from  March  1st  to  October  Ist, 
at  the  various  weather  bureau  stations  in  the  United  States.  These  are 
worthy  of  careful  study,  as  showing  the  wide  extent  of  the  drouth,  and 
affording  some  facts  that  may  help  to  settle  the  problem  relative  to  the 
meteorological  effects  of  large  bodies  of  water  and  extensive  areas  of 
timber. 

It  appears  that  all  the  stations  of  the  district  known  as  the  lake  region, 
report  a  deficiency  of  rainfall.    Following  are  the  official  figures: 


STATIONS. 


Oswego,  N.  y..    . 
Rochester,  N.  Y. 

Buffalo,  N.Y 

Erie.  Pa 

Cleveland,  Ohio. 
Sanduskv.  Ohio. . 

Toledo,  Ohio 

Detroit,  Mich.... 
Duluth,  Minn 


i 


o  s 


-4.18 
-4.04 
-7.88 
-5.73 
-9.80 
-8.38 
-7.28 
-8.32 
-6.46 


STATIONS. 


Lansing,  Mich 

Port  Huron,  Mich 

Alpena.  Mich 

Sault  Ste.  Marie.  Mich. 

Marquette,  Mich 

Green  Bay,  Wis 

Grand  Haven,  Mich.... 

Milwaukee,  Wis 

Chicago,  111 


i> 


5^ 


90 


-  9.48 

-  4.95 

-  9.S3 

-  .60 

-  2.49 

-  5.15 
-10.00 

-  0.95 

-  7-34 


The  stations  in  the  Ohio  valley  and  Tennessee  district  also  show  a 
marked  shortage  in  rainfall: 


STATIONS. 


Memphis,  Tenn 

Nashville,  Tenn 

Chattanooga.  Tenn. 

KnoxvlUe,  Tenn 

Louisville,  Ky  


1 

c  ^ 

t^  c 

o  c 

jc-^ 

m 

-10.66 

-  1.61 

-  1  30 

-6.75 

-6.82 

STATIONS. 


Indianapolis.  Ind.... 

Cincinnati,  Ohio 

Ooluml)us,  Ohio 

Parkersburg,  W.  Va. 
Pittsburg,  Pa 


I 


-10.02 

-  9.91 

-  9.21 

-  9.44 

-  7.51 


Some  of  the  Atlantic  coast  stations  show  remarkable  deficiencies  in  the 
seasonal  rainfall,  as  follows; 


STATIONS. 


East  port.  Me 

Boston,  Mass 

New  Haven,  Conn. 

New  York  city 

Atlantic  City.  N.  J 

Harrlsburg,  Pa 

Philadelphia.  Pa. . 


<>  j: 

»-  w 

C  fl 

."  w^ 

p^ 

OQ 

-  9.70 

-7.62 

-11.00 

-7.42 

-  8.20 

-15.84 

-  7.07 

STATIONS. 


Washington,  D.  C 
Capo  Henry,  Va.. 

Norfolk,  Va 

Charlotte.  N.  C... 
Klttyhawk,  N.  C . 
Jupiter,  Fla....... 

Key  West,  Fla.... 


I 
ttS 

c  a 

OQ 


-«.47 
-«.70 

-4.r 

-7.59 
-9.71 
-4.84 
-9.19 
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These  figures  show  noteworthy  fluctuations  in  the  seasonal  rainfall  in 
the  coast  region,  where  the  general  conditions  tend  to  bring  excessive 
moisture. 

The  average  deficiencj  for  the  upper  Mississippi  valley  stations  was 
5  25  inches,  the  station  reports  showing  the  following  shortage: 


STATIONS. 


St.  Paul.  Minn 

La  Crosse,  Wis 

Dubuque,  Iowa. . . 
Davenport,  Iowa. 
Des  Moines,  Iowa 


1 

©  • 

hU 

cd 

ja-^ 

en 

-    .01 

-7.50 

-14.78 

-5.00 

-3.47 

STATIONS. 


Keokuk,  Iowa 
Springfield,  111 

Cairo,  111 

St.  Louis,  Mo.. 


I 

OS 
OQ 


-3.98 
-H.17 
-4.77 
-4.65 


The  average  deficiency  in  rainfall  for  the  whole  state  of  Iowa  was  151 
inches,  as  shown  by  the  following  table  of  monthly  normals  and  average 
for  the  season: 


MONTHS. 


March 

April 

May 

June 

July 

August 

September. 


Totals . 


i 

« 

—    « 

J,  o 

^© 

eixi 

e8^ 

*1« 

a  a 

O 

eS 

S5 

PJ 

208 

.83 

2.60 

2.68 

4.16 

3.10 

4.05 

4.82 

4.30 

3.40 

3.60 

4.43 

3.70 

3.03 

85.33 

21.82 

09 

Si  • 

0) 


1. 

* 


.20 
.02 

-  .96 

-  .63 

-  .90 
*  83 

-  .67 


-3.61 


*  Above  normal. 

It  will  be  seen  that  the  total  rainfall  for  the  seven  months  was  21.82 
inches  (3.51  below  normal),  which  was  sufficient  to  bring  the  most  abundant 
crops  harvested  in  this  state  for  the  past  twenty  years  And  this,  too,  fol- 
lowing the  worst  drouth  experienced  in  this  state  since  its  early  settlement. 

The  records  for  the  season  do  not  furnish  a  basis  for  some  of  the 
theories  that  have  been  so  confidently  broached  to  account  for  the  recent 
widespread  drouth.  It  will  be  observed  that  the  lake  regions  and  Atlantic 
coast  stations  suffered  more  than  some  of  the  western  sections  that  have 
very  little  timber  or  water  surface. 

Evidently  the  notion  that  lakes,  ponds,  marshes  and  forests  are  essential 
to  the  production  of  rainfall  is  not  supported  by  the  records  of  the  current 
year. 
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JUNE  CROP  REPORT. 


The  season  of  1895  opened  unusually  early,  the  reports  indicating  that 
it  has  been  generally  about  ten  days  earlier  than  the  average  of  former 
years.  Farming  operations  were  begun  in  March,  and  small  grain  seeding 
was  completed  generally  before  the  middle  of  April.  Corn  planting  was 
quite  generally  begun  in  April,  and  most  of  it  came  up  in  good  time.  But 
the  killing  frosts  and  cool  weather  from  the  12th  to  the  21st  of  May  checked 
the  growth  and  necessitated  a  g^eat  deal  of  replanting.  All  crope  suffered 
to  some  extent  from  the  freezing  temperature  in  May,  but  the  greatest 
damage  was  done  to  grapes,  garden  truck  and  small  fruit. 

The  summarized  reports  of  correspondents,  made  June  1st,  show  the 
following  results: 

Winter  Wheat— There  has  been  a  decrease  in  acreage  of  about  3  per 
cent,  compared  with  1894,  largely  the  result  of  winterkilling  and  plowing 
under  for  corn.  This  indicates  a  present  acreage  of  2Kflfi2S  acres.  The 
average  eonditlon  is  82  per  cent. 

Spring  Wheat. — Reports  show  an  average  decrea^  of  2  per  cent  In  the 
acreage  of  this  cereal.  The  northern  counties  generally  report  a  slight 
increase,  and  the  decrease  is  mainly  in  the  southern  and  central  districts. 
This  shows  a  present  acreage  of  553,880  acres.  The  condition  is  94  per 
cent. 

Corn. — From  ninety-six  counties  the  reports  show  a  marked  increase  in 
the  acreage  of  corn,  compared  with  1894,  and  three  counties  report  no 
increase  or  decrease.  The  average  increase  for  the  state  is  9i  per  cent, 
indicating  an  acreage  of  7,380,172  acres.    The  condition  is  95  per  cent. 

Oats. — There  appears  to  have  been  an  increase  of  3  per  cent  in  the 
acreage  of  oats.  This  would  indicate  a  present  area  of  4,150,610  acres. 
The  condition  Is  98  per  cent. 

Rye. — Increase,  4  per  cent;  present  acreage,  106,075;  condition,  89  per 
cent.  A  good  deal  of  rye  has  been  cut  and  cured  for  hay  on  account  of 
damage  by  frost. 

Barley. — Increase,  3  per  cent;  present  acreage,  516,061  acres;  condition, 
92  per  cent. 

Timothy. — Decrease  in  acreage,  10  per  cent;  average  condition,  72  per 
cent. 

Clover. — Decrease,  13  per  cent;  condition,  69  per  cent. 

Millet. — Increase,  2  per  cent;  condition,  89  per  cent. 

F/ax.~Decrease  of  acreage,  3  per  cent:  acreage  sown,  210,136  acres; 
average  condition,  90  per  cent. 

Broom  Corn.— Decrease,  1  per  cent;  condition,  93  per  cent. 

Irish  Potatoes. — Increase  of  area,  8  per  cent;  area  planted,  124,937  acres; 
condition,  93  per  cent. 

Sweet  Potatoes. — Increase,  1  per  cent;  condition,  88. 
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Condition  of  Fruit, — Apples,  64;  peare,  58;  plums,  64;  peaches,  62; 
grapes,  30;  blackberries,  57;  raspberries,  55;  strawberries,  49;  currants,  68; 
cherries,  60. 

Condition  of  StocJb.— Cattle,  99;  sheep,  98;  hogs,  93;  spring  pigs,  88; 
horses,  04;  foals,  71. 

Meadows  are  rated  at  69,  and  pastures  at  80  per  cent. 


JULY  CROP  REPORT. 

The  month  of  June  was  exceptionallj  favorable  for  all  crops,  except 
in  some  of  the  eastern  counties,  where  the  rainfall  was  far  below  the 
seasonable  average.  In  about  five-sixths  of  the  state  the  weather  was  all 
that  oould  be  desired  throughout  the  greater  part  of  the  month.  There 
was  not  more  than  the  usual  amount  of  damage  by  severe  local  storms;  and 
on  the  1st  of  July  crops  were  generally  several  points  ahead  of  the  1st  of 
June  estimate.  Following  is  a  summary  of  the  average  condition  of  all  the 
crops  reported  for  the  state: 

Winter  wheat,  83  per  cent;  spring  wheat,  96;  com,  101;  oats,  102;  rye, 
83;  barley,  96;  hay,  65;  millet,  93;  flax,  96;  broom  corn,  96;  Irish  potatoes,  103; 
■weet  potatoes,  93;  sorghum,  96;  apples,  62;  pears,  66;  peaches,  68;  grapes, 
42;  pastures,  89;  spring  pig  crop,  90. 


AUGUST  CROP  REPORT. 

The  month  of  July  was  generally  favorable  for  harvesting  and  for  the 
advancement  of  the  unripened  crops.  In  about  two-thirds  of  the  state  the 
rainfall  was  ample  for  present  needs,  while  in  the  remaining  portion 
drouthy  conditions  prevailed  through  the  larger  part  of  the  month. 

Com  has  made  material  progress  in  the  state  at  large.  It  is  rated 
above  an  average  condition  in  61  counties,  a  full  average  in  8  counties,  and 
below  the  average  in  30  counties,  making  the  average  condition  in  the 
whole  state  104  per  cent.  In  the  69  counties  reporting  100  per  cent  or  over, 
the  average  is  107  per  cent. 

Other  crops  are  rated  as  follows:  Millet,  93;  flax,  86;  broom  corn,  97; 
IriBh  potatoes,  102;  sweet  potatoes,  94;  sorghum,  95;  apples,  63;  grapes,  47; 
buckwheat,  90;  pastures,  82. 

Threshing  returns  and  estimated  yield  of  harvested  crops  show  the  fol- 
lowing average  yields  per  acre:  Oats,  46  bushels;  wheat,  19;  rye,  19;  barley, 
33.    Hay,  1.1  tons  per  acre. 
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DECEMBER  CROP  REPORT. 


PINAL  REPORT  OP  THE  SEASON  OP  1895,  SHOWING  AVERAGE  YIELD  AND 

MARKET  PRICES  DECEMBER  IST. 


Following  is  a  Bummary  of  the  tabulated  reports  of  the  correspondents 
of  this  office,  showing  the  average  yield,  by  counties,  of  the  staple  crops 
harvested  in  1805;  also  the  average  prices  paid  at  the  stations  nearest  the 
farms,  on. December  1st.  The  reports  of  average  yield  have  been  made  by 
a  reliable  class  of  correspondents,  mostly  farmers,  who  have  had  a  number 
of  years'  experience  as  crop  reporters. 

The  estimates  of  total  yield  for  the  state  are  made  on  the  basis  of  the 
acreage  of  former  years,  with  allowance  for  increase  or  decrease  during  the 
past  season.  It  was  hoped  and  expected  that  the  returns  of  the  state  census 
for  1895,  giving  the  acreage  of  crops,  would  be  tabulated  in  time  for  this  final 
report  of  the  season ;  but  in  this  we  are  disappointed,  and  the  figures  below  are 
made  subject  to  revision  when  the  census  returns  are  completed  and  avail- 
able. It  is  believed  that  the  acreage  herein  given  will  be  found  to  be 
approximately  correct. 

Wheat, — The  average  yield  per  acre  is  shown  to  be  19  bushels,  and  the 
acreage  of  winter  and  spring  is  about  754,000,  giving  a  total  yield  of  14,346,- 
000  bushels.    Price,  45  cents  per  bushel. 

CorD. — The  yield  of  this  leading  staple  is  exceedingly  variable,  depend- 
ing upon  local  conditions  as  to  rainfall  and  soil  moisture  at  the  critical 
stage  in  the  growth  of  the  crop.  There  is  a  wide  range,  as  shown  by  the 
reports  from  the  various  counties,  the  lowest  average  being  10,  and  the 
highest  51  bushels  per  acre.  This  difference  is  not  to  be  taken  as  an  indi- 
cation of  a  wide  diversity  in  quality  of  soil  or  climate,  but  as  showing  the 
variable  rainfall  for  a  single  season.  The  average  yield  of  com  per  acre 
for  the  state  is  found  to  be  38  bushels,  and  the  total  output,  on  the  basis  of 
7,600,000  acres,  is  285,000,000  bushels.  The  government  estimates  give  to 
Iowa  about  8,500,000  acres,  but  that  is  unquestionably  too  high.  The 
aggregate  output  of  corn  is  somewhat  below  the  earlier  estimates,  but  the 
yield  per  acre  is  sufficiently  flattering  to  state  pride,  in  view  of  the  preva- 
lent drouth,  being  about  5  bushels  per  acre  above  the  average  yield  of  the 
past  twenty  years.  The  average  price  December  1st  was  17  cents  per 
bushel. 

Oats. — Average  per  acre  for  the  state,  48  bushels;  acreage,  4,200,000 
acres;  total  yield,  201,600,000  bushels.    Average  price,  13  cents. 

Rye. — Acreage,  106,000  acres;  average  per  acre,  19  bushels;  total  yield, 
2,014,000  bushels.    Price,  29  cents. 

^Ar/e^.— Acreage,  516,000  acres;  average  yield,  33  bushels;  total,  18,678,- 
000  bushels.    Price,  24  cents. 
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Timothy  Sted,~-Aver9kge  jield,  4  buBhels  per  acre;  total  (estimated), 
1,500,000  bushels.    Market  price,  about  $1.50. 

Clorer  Seed. — Yield,  2  bushels  per  acre;  probable  aggregate,  about  75,000 
bushels.     Price,  $4.60. 

Millet  Seed — Average  yield,  20  bushels  per  acre;  acreage,  unknown. 
Price,  45  cents. 

Flax, — Acreage,  about  210,000  acres;  average  per  acre,  11  bushels; 
^ggT^g^^i  2,310,000  bushels.    Price,  78  cents. 

Broom  Cora, — Average  yield,  nine-tenths  ton  per  acre;  estimated  total, 
1,500  tons. 

Irifb  Potatoes, — Yield,  106  bushels  per  acre;  probable  acreage,  200,000 
acres;  total  yield,  estimated  at  21,200,000  bushels.  Average  price,  18  cents 
per  bushel. 

Sweet  Potatoes, — Eighty  bushels  per  acre;  total  product,  about  115,000 
bushels.    Price,  82  cents. 

Buckwheat, — Yield,  17  bushels  per  acre;  total  product  about  340,000 
bushels.    Price,  51  cents. 

Sor^itnxa.— Gallons  per  acre,  85;  total  yield,  about  680,000  gallons. 
Price,  40  cents. 

Hay  (tame). — Average  li  tons  per  acre;  estimated  yield,  2,610,000  tons. 
Average  price,  $6.25  per  ton. 

The  average  farm  price  of  horses  is  $35  per  head,  and  cows,  826.  Wool 
sells  at  an  average  of  12  cents  per  pound.  The  average  amount  of  fall 
plowing  done  is  77  per  cent.    The  honey  crop  is  65  per  cent  of  an  average. 
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PBODUGTS. 


Oom 

Wheat 

Oats 

Rye 

Barley 

Timothy  seed.. 

Clover  seed 

Flax 

Broom  com — 
(rlsh  potatoes.. 
8weet  potatoes 

Buckwheat 

Hay  (tame)  .... 

Sorghum 

Prairie  hay 

Fruit 

Vegetables 

Pasturage 

Oom  fodder — 


Total. 


ft  • 

.O  9 

88 

2 


7,500.000 
7.H00O 

4,2900,000 
106,000 
516,000 


210,000 

abbiooo 


Estimated.. 
Estimated., 
Estimated.. 
Estimated.. 
Estimated., 


eS  a> 

U  h 


88  bushels. 

10  bushels. 
48  bushels. 
19  bushels. 
38  bushels. 

4  bushels. 
8  bushels. 

11  bushels. 
.9  ton. 

106  bushels. 

80  bushels. 

17  bushels. 
IH  tons. 

89  gallons. 
1  ton. 


o 
A 

s 

o 


285,000,000 

14,346,000 

a01,600,UOO 

t014,000 

]h,678,000 

1,900.000 

76,000 

S,310,000 

1,600 

21,900,000 

116,000 

840,000 

8,610.000 

680,000 

1,200,000 


2* 


48.900,000 

6,496,700 

26,208,000 

584,000 

4,482,720 

8,290,000 

849,000 

1,801.800 

00,000 

8,816,000 

04,800 

173,400 

16,312,600 

272,000 

6,000,000 

8,600,000 

2,260,000 

36,000,000 

10,000,000 


$  168,239,420 


The  above  is  believed  to  be  a  fairly  correct  estimate  of  the  value  of  the 
soil  products  of  this  state  at  the  minimum  market  prices  December  1st.  Of 
course  it  is  understood  that  not  more  than  ten  per  cent  of  the  staple  pro- 
ducts of  this  state  have  been,  or  will  be,  sold  at  such  low  figures.    The 
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greatar  part  o(  thoae  products  will  bn  consumed  od  the  larma,  or  within 
the  limlte  of  the  et&te,  as  raw  maMrlol  In  the  manuFacture  of  beef,  pork, 
mutton,  eggB,  poultry,  butter,  cheeee,  ete.  In  their  completed  marketable 
form  these  farm  products  will  bring  two  or  three  times  the  amount  that 
would  be  realized  at  the  prices  offered  at  the  close  of  the  season.  We  may 
■ately,  therefore,  tkld  SlOO,OO0,000  to  the  above  total  as  the  probable  incre- 
ment of  value  from  feediiiK  or  holding  tor  better  prices. 
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WEATHER  CROP  BULLETINS. 


SUMMARIES    OF    WEEKLY   BULLETINS    FOR   THE   CROP   SEASON  OF    1896. 


BULLETIN  NO.  1,  APRIL  9TH. 

The  eeason  has  opened  about  as  early  as  in  the  average  of  the  past  ten 
years.  The  temperature  has  been  about  normal  since  the  middle  of  March, 
with  less  than  the  seasonable  amount  of  precipitation  during  that  month. 

The  first  week  of  April  began  and  ended  with  refreshing  showers,  giy- 
ing  something  over  an  inch  of  rainfall  to  the  larger  part  of  the  state.  This 
has  been  speedily  absorbed  by  the  dry  soil,  causing  but  slight  hindrance  to 
farm  work. 

The  soil  has  never  been  in  better  condition  for  plowing  and  seeding,  and 
the  work  is  generally  at  an  advanced  stage. 
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There  has  been  sufficient  moisture  to  facilitate  farm  operations,  and  not 
enough  to  obstruct  the  work.  The  bulk  of  small  grain  has  been  sown  in 
the  larger  part  of  the  state. 

Grass  has  made  a  seasonable  growth  since  April  Ist.  Some  meadows 
and  pastures  show  the  serious  effects  of  the  extended  drouth,  and  this  will 
probably  result  in  plowing  up  a  considerable  area  of  grass  lands,  to  be 
planted  in  other  crops. 

Live  stock  has  been  wintered  in  good  condition  and  the  supply  of  forage 
is  generally  suf&cient  to  feed  till  the  pastures  will  yield  a  support. 

There  are  no  reports  of  serious  damage  to  fruit. 

BULLETIN  NO.  2,  APRIL  16TH. 

The  first  half  of  April  has  given  a  bright  hue  to  crop  prospects,  and  at 
the  corresponding  date  there  has  never  been  a  more  encouraging  outlook 
for  a  productive  season. 

The  temperature  of  the  past  week  was  slightly  above  normal,  and  all 
the  weather  conditions  were  favorable  for  completing  seeding  operations 
and  pushing  the  work  of  preparation  foi^  corn  planting. 

As  a  result,  farm  work  is  generally  more  advanced  than  usual  at  this 
time  of  the  year,  and  the  soil  is  in  the  best  possible  condition  for  the  recep- 
tion of  seed. 

The  acreage  of  small  grain,  corn  and  potatoes  will  be  materially  increased, 
compared  with  the  last  three  seasons. 

The  week  closed  with  a  general  rain,  giving  promise  of  abundant  moist- 
ure for  present  needs  in  all  parts  of  the  state. 

All  reports  indicate  a  good  season  for  fruit. 

BULLETIN  NO.  3,  APRIL  23D. 

There  has  been  a  continuation  of  favorable  weather  conditions  in  the 
past  week.  The  daily  mean  temperature  has  been  about  normal,  the  days 
being  generally  warm  and  the  nights  cool,  with  occasional  light  frosts. 

The  rainfall  has  been  ample  for  present  needs  in  the  larger  part  of  the 
state.  Reports  of  continued  drouthy  conditions  come  from  some  of  the 
northern  and  northeastern  counties;  but  crops  therein  have  not  as  yet  suf- 
fered material  injury. 

Rapid  progress  has  been  made  in  farm  work.  The  acreage  of  small 
grain  is  large,  and  more  than  the  usual  area  of  land  has  been  plowed  for 
corn.  In  some  districts  a  beginning  has  been  made  in  planting,  and  with 
favorable  weather  it  will  be  quite  general  by  the  first  of  May. 

Early  sowed  cereals  are  well  sprouted  and  show  an  excellent  stand. 
Pastures  are  quite  forward,  in  some  sections  affording  an  ample  support  for 
stock. 

Fruit  buds  have  not  been  materially  injured  by  frost. 

BULLETIN  NO.  4,  APRIL  30TH. 

The  past  week  has  been  very  warm,  the  daily  mean  temperature  being 
about  8^  above  normal. 

A  heavy  local  shower  on  Friday,  covering  a  few  counties  in  the  central 
and  western  districts,  and  more  general  rains  on  Monday,  have  given  to 
the  larger  part  of  the  state  a  much  needed  supply  of  moisture.  The  drouth 
had  become  quite  severe  in  some  of  the  northern  and  eastern  counties. 
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The  conditions  have  been  favorable  for  pushing  farm  work.  In  all  dis- 
tricts a  fair  start  has  been  made  in  corn  planting,  with  the  soil  in  fine  tilth. 
The  area  prepared  for  planting  is  unusually  large. 

All  reports  indicate  a  fine  stand  of  small  grain.  The  condition  of  win- 
ter wheat  and  rye  is  also  reported  good. 

The  hay  crop  will  be  very  light,  even  under  the  most  favorable  condi- 
tions in  the  future.  And  pasturage  will  also  be  scant  on  account  of  the 
effects  of  the  drouth  and  winter-killing. 

The  season  is  fully  ten  days  earlier  than  the  average  of  former  years. 

BULLETIN  NO.  5,  MAY  7TH. 

The  past  week  has  been  unseasonably  warm,  with  frequent  and  copious 
showers.  The  daily  average  temperature  ranged  10°  to  12°  above  the 
normal,  and  every  district  reports  rainfall  from  one  to  three  inches. 

All  crops  have  received  great  benefit  from  this  excess  of  heat  and 
moisture.  Corn  planting  has  been  delayed  by  the  showers,  but  it  is  well 
advanced  in  all  parts  of  the  state.  In  the  early  planted  fields  corn  is  well 
started,  showing  a  fine  stand;  and  in  some  sections  the  work  of  cultivation 
is  begun.    All  reports  indicate  a  considerable  increase  of  corn  acreage. 

In  some  sections  cut  and  wire  worms  have  begun  their  ravages  at  an 
unusually  early  date,  and  in  a  small  area  chinch  bugs  are  reported  at  work 
in  the  rye  fields. 

AH  small  grain  crops  are  unusually  promising.  Pastures  and  meadows 
show  vigorous  growth,  where  the  plants  have  not  been  winter-killed  or 
burned  out  by  the  drouth.  All  the  forces  of  nature  seem  to  be  doing  their 
best  to  repair  damages  of  the  past  year. 

The  wind  storms  of  May  3d  in  the  northwest  district  developed  local 
tornadoes,  with  destruction  of  life  and  buildings.  No  material  damage  to 
crops  reported. 

BULLETIN  NO.  6,  MAY  14TH. 

This  has  been  a  week  of  notable  extremes  of  temperature,  the  mercury 
dropping  suddenly  from  94°  to  the  frost  line.  The  daily  mean  of  the  first 
three  days  was  about  15°  above  normal;  the  last  three  days,  lO®  below 
normal. 

Frosts  were  general  and  in  some  sections  quite  destructive  to  tender 
vegetation,  on  the  morning  of  the  12th.  Garden  truck,  potatoes,  small  fruit 
and  grape  vines  were  severely  injured  in  all  exposed  localities.  .  No  reports 
have  been  received  of  material  damage  to  field  crops,  except  potatoes,  and 
they  will  probably  recover.    The  corn  crop  is  all  right. 

Corn  planting  is  practically  completed,  except  in  sections  where  it  was 
retarded  by  frequent  Bhowers  and  excessive  moisture.  The  work  of  culti- 
vation is  now  quite  general  and  a  good  stand  has  been  obtained. 

Small  grain  and  grass  have  made  good  advancement.  On  the  whole, 
the  outlook  for  the  staple  crops  is  still  very  flattering. 

BULLETIN  NO.  7,  MAY  21ST. 

The  past  week  was  unseasonably  cold,  and  generally  dry.  The  daily 
mean  temperature  was  about  8°  below  normal.  The  rainfall  was  very  light, 
except  in  some  of  the  northeastern  counties. 

The  rapid  growth  of  vegetation  has  received  a  most  decided  check,  and 
little  progress  has  been  noted  during  the  past  ten  days.    Reports  indicate 
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that  tbe  heaviest  damage  by  the  recent  froste  was  suffered  in  the  east  cen- 
tral and  northeast  districts.  The  damage  to  small  grain  has  been  rela- 
tively light,  and  it  seems  probable  that  the  incidental  benefit  resulting 
from  checking  the  too  rank  growth  of  spring  grain  will  fully  compensate 
for  the  injury  by  the  freezing  temperature. 

With  favorable  conditions  in  the  future  there  is  ample  time  for  the  com 
crop  to  fully  recover  its  lost  ground.  The  only  irreparable  injury  has  been 
suffered  by  grapes,  berries  and  some  other  kinds  of  fruit.  The  bulk  of 
damage  to  all  other  crops  can  be  repaired,  if  there  is  ample  warmth  and 
moisture  in  the  near  future. 

BULLETIN  NO.  8,  MAY  28TH. 

The  past  week  has  been  dry  and  cold,  with  occasional  light  frosts.  The 
daily  mean  temperature  was  about  4^  below  the  normal,  and  there  was  but 
little  more  Uian  a  trace  of  rainfall  in  the  larger  part  of  the  state. 

Despite  these  adverse  weather  conditions,  the  spring  grain  crops  are 
generally  doing  fairly  well.  Some  progress  has  been  noted  in  recovery 
from  effects  of  recent  frosts.  The  com  crop  is  a  little  more  than  holding 
Its  own  in  the  conflict  with  cold  weather  and  cut  worms.  Considerable 
replanting  has  been  reported,  and  planting  operations  will  continue  until 
after  June  1st,  assuring  a  large  increase  in  the  acreage. 

In  numerous  localities  fall  rye  was  blighted  by  freezing  temperature, 
and  it  is  being  cut  for  fodder.  The  damage  to  fall  wheat  has  not  been 
extensive. 

Pastures  and  meadows  have  materially  suffered  from  lack  of  rain.  The 
hay  crop  must  necessarily  be  light. 

BULLETIN  NO.  9,  JUNE  4TH. 

The  past  week  witnessed  a  remarkable  transition  in  the  condition  of 
crops,  and  in  the  hopes  of  the  people.  The  daily  mean  temperature  for  tbe 
week  ending  June  3d  was  about  10^  above  normal.  The  high  and  hot 
winds  of  the  27th  and  28th,  which  threatened  serious  damage  to  all  crope, 
brought  copious  and  well  distributed  rainfall  on  the  30th,  with  local 
showers  on  June  1st,  2d  and  3d,  affording  abundant  moisture  to  nearly  all 
parts  of  the  state. 

The  result  has  been  a  notable  transformation  in  the  appearance  of  all 
vegetation.  Ck)m  has  made  rapid  progress  in  recovery  from  its  setback  by 
cold  weather  and  the  cut  worms.  The  damage  has  been  mainly  repaired 
by  replanting,  and  most  reports  show  that  a  good  stand  has  been  obtained* 
with  about  an  average  condition. 

Oats  and  other  small  grain  are  doing  well.  Potatoes  are  now  quite 
promising.    Pastures  and  meadows  show  some  improvement. 

BULLETIN  NO.  10,  JUNE  llTH. 

Warm,  growing  weather  prevailed  during  the  past  week.  The  average 
daily  temperature  was  about  2°  above  normal.  The  rainfall  was  gen- 
erally light  until  Sunday,  on  which  day  heavy  showers  passed  through 
the  central  districts  from  southwest  to  northeast,  giving  ample  rainfall  for 
present  needs  to  at  least  three-fourths  of  the  area  of  the  state.  In  some 
localities  the  showers  were  phenomenally  heavy,  and  possibly  occasioned 
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some  damasfe  to  crops  by  washinij^  and  coYerlng;  but  the  rains,  on  the 
whole,  have  been  highly  beneficial  to  all  crops. 

Corn  is  now  generally  in  clean  condition  and  shows  a  good  stand,  giving 
promise  of  a  large  crop  with  favorable  conditions  in  the  future. 

Oats,  barley,  spring  wheat,  potatoes  and  flax  are  generally  reported  in 
good  condition.  Pastures  are  improving.  Small  fruits  are  doing  better 
than  was  expected. 

BULLETIN  NO.  11,  JUNE  18TH. 

The  general  weather  conditions  during  the  past  week  were  favorable  in 
the  larger  part  of  the  state.  The  dally  mean  temperature  has  been  slightly 
above  the  normal.  The  reports  for  the  week  ending  the  15th  show  a  very 
unequal  distribution  of  rainfall.  In  the  central  belt,  south  to  north,  the 
measurements  range  from  2  to  5.75  inches.  In  a  number  of  the  counties 
in  the  east  central  and  southeast  drouth  has  practically  remained  unbroken, 
and  all  croiw  except  corn  have  been  considerably  injured  by  its  continuance. 

But  in  nine-tenths  of  the  state  the  conditions  have  been  about  as  good 
as  could  be  desired,  and  all  crops  have  made  rapid  advancement.  Corn  is 
doing  notably  well  in  all  sections,  and  has  been  thoroughly  tilled  except  in 
localities  where  cultivation  was  retarded  by  very  heavy  rainfall.  This 
erop  has  gained  several  points  since  June  1st,  and  is  now  quite  promising. 
Spring  grain  crops  are  heading  in  fine  shape.  The  harvest  of  winter  grain 
will  begin  in  some  of  the  southern  counties  during  the  coming  week. 

BULLETIN  NO.  12,  JXTNE  25TH. 

This  has  been  one  of  the  best  weeks  of  a  most /propitious  season,  with 
weather  conditions  all  that  could  be  desired  over  the  greater  part  of  the 
state.  The  average  temperature  has  been  about  normal.  The  amount  of 
rainfall  has  been  generally  ample  for  the  present  needs  of  growing  crops. 
The  only  complaints  on  that  score  have  been  an  excess  of  moisture,  causing 
too  rank  growth  of  grain,  in  the  northwest;  and  a  deficiency  of  rainfall  in 
some  of  the  eastern  counties. 

All  crops  have  made  good  progress.  Corn  has  attained  more  than  an 
average  height  for  the  season.  In  some  fields  it  is  reported  too  large  to 
cultivate  within  thirty  days  after  planting. 

Oats  are  in  full  head  and  harvest  of  the  earliest  fields  will  begin  within 
two  weeks.  The  present  condition  of  this  cereal  justifies  the  promise  of 
the  largest  crop  of  oats  ever  harvested  in  this  state. 

Other  spring  grain  crops  are  also  in  good  condition. 

The  harvest  of  fall  wheat  and  rye  is  in  progress  in  the  southern  districts 
and  the  yield  of  wheat  promises  to  be  better  than  was  anticipated. 

BULLETIN  NO.  13,  JULY  2d. 

The  daily  temperature  of  the  past  week  averaged  about  3^  below  the 
normal,  and  there  was  a  general  deficiency  of  sunshine.  The  rainfall  was 
abundant,  except  in  portions  of  the  eastern  districts. 

On  the  whole  the  cool  weather  has  been  highly  favorable  for  oats, 
spring  wheat  and  flax,  and  not  detrimental  to  other  crops.  Oats  are  filling 
well,  and  the  more  advanced  fields  will  be  ready  for  harvest  within  a  week. 
The  only  drawback  to  the  crop  is  too  rank  growth  of  straw  on  rich  soil, 
where  the  rainfall  has  been  copious. 
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Reports  show  an  inereased  acreas^e  and  a  full  normal  condition  of  flax 
in  the  eections  where  it  is  most  largfely  grown. 

Com  is  thriving  and  the  larger  part  of  it  will  be  laid  by  in  fine  condi- 
tion before  the  4th. 

Haying  is  in  progress.  There  has  been  a  notable  improrement  in 
meadows  within  the  past  eight  days  in  the  larger  part  of  the  state,  and  the 
yield  may  be  slightly  above  half  an  average  crop.  Prairie  hay  will  be 
heavier,  and  pastures  are  generally  good. 

Potatoes  are  exceptionally  promising. 

BULIiETIN  NO.  14,  JULY  9TH. 

The  daily  mean  temperature  of  the  week  ending  the  8th,  was  slightly 
above  the  seasonable  average.  The  rainfall  was  generally  deficient,  the 
southwest  district  receiving  the  larger  quantity  on  the  4th  inst  On  the 
7th  light  showers  afforded  some  relief  to  the  eastern  districts  which,  have 
suffered  material  injury  from  the  protracted  drouths. 

In  the  larger  part  of  the  state  crops  have  made  rapid  progress  and  are 
in  a  very  satisfactory  condition.  Ck)m  is  above  an  average  in  nearly  all 
sections. 

Oats  are  everywhere  putting  on  the  harvest  color,  and  cutting  is  already 
in  progress  in  the  earlier  fields.  The  crop  as  a  whole  will  be  somewhat 
lessened  by  too  rank  growth  and  lodging,  but  with  favorable  harvest 
weather  the  prospect  is  still  good  for  the  greatest  total  yield  ever  grown  in 
this  state. 

All  field  crops  except  hay  are  doing  remarkably  well,  and  in  sections 
favored  by  heavy  showers  the  yield  of  hay  has  exceeded  expectations. 
Flax  promises  an  average  crop  in  sections  where  it  is  most  extensively 
grown. 

BULLETIN  NO.  16,  JULY  16TH. 

The  daily  mean  temperature  of  the  past  week  was  about  6°  below  nor- 
mal, and  the  farmers  of  the  state  had  six  days  of  dry  and  cool  weather  for 
working  in  harvest  fields. 

In  the  northern  districts  a  light  frost  on  the  morning  of  the  9th  slightly 
damaged  garden  truck  and  corn  on  bottom  lands,  but  it  will  not  materially 
lessen  the  crops. 

Reports  mailed  before  the  14th  indicated  drouthy  conditions  in  nearly 
all  districts,  and  in  the  eastern  counties  the  small  grain  and  grass  crops 
have  been  materially  injured  by  the  protracted  drouth. 

The  copious  showers  of  Saturday  night  and  Sunday  afforded  substantial 
relief  in  many  localities  from  which  later  reports  have  been  received,  and 
it  is  believed  that  the  larger  part  of  the  state  received  some  measure  of 
benefit  from  these  timely  rains. 

The  harvest  of  winter  grain  and  barley  is  practically  completed,  with 
fairly  satisfactory  results,  and  the  oats  harvest  is  well  under  way  in  all 
sections. 

Corn  is  generally  doing  well  in  all  districts,  and  in  the  most  favored 
sections  it  has  reached  the  tasseling  and  earing  stage.  Potatoes  and  the 
minor  crops  are  in  fair  condition. 
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BULLETIN  NO.  16,  JULY  23d. 

The  temperature  of  the  past  week  was  about  the  seasonable  average. 
For  a  mid -summer  week  the  rainfall  was  phenomenally  heavy,  the  measure- 
ments reported  from  more  than  two-thirds  of  the  state  ran^^ing  from  two  to 
five  inches  Some  of  the  heaviest  showers  fell  in  the  districts  that  had 
suffered  most  severely  from  drouth,  and  there  is  now  only  a  very  small  area 
that  has  not  received  ample  moisture  for  present  needs. 

In  many  localities  the  unharvested  crops  of  small  grain  were  prostrated 
by  the  winds  and  weight  of  rainfall.  In  a  few  sections  considerable  loss 
resulted  from  hailstorms  within  narrow  belts.  On  the  whole  the  benefits 
have  been  immeasurable  and  the  aggregate  of  loss  relatively  small. 

The  harvest  of  oats  is  in  progress,  and  nearing  completion  in  all  districts. 
Scattering  returns  from  threshers  show  high  average  yields  of  winter 
wheat,  barley  and  oats. 

Com  and  potatoes  maintain  their  promising  condition. 

BULLETIN  NO.  17,  JULY  30TH. 

The  average  temperature  of  the  past  week  was  about  normal  Nearly 
all  sections  of  the  state  have  had  sufficient  rainfall  for  present  needs,  and 
considerable  damage  has  baen  caused  by  severe  local  storms,  accompanied 
by  wind  and  hail. 

On  the  whole,  however,  the  week  has  been  highly  favorable  for  the 
growing  crops,  and  for  harvesting  and  threshing  the  ripened  small  grain. 
The  oats  harvest  is  about  completed  and  threshing  is  in  progress,  with 
many  reports  of  phenomenally  heavy  yields.  The  cutting  of  spring  wheat 
is  in  progress,  and  some  early  fields  of  flax  are  ready  for  harvest. 

Com  is  steadily  maintaining  its  lead  and  bids  fair  to  break  all  previous 
records  in  the  districts  where  the  rainfall  has  been  ample.  Potatoes  and 
the  minor  crops  are  doing  well. 

BULLETIN  NO.  18,  AUGUST  6tH. 

The  average  daily  temperature  of  the  past  week  was  slightly  above 
normal,  and  the  rainfall  was  generally  deficient.  The  weather  conditions 
have  been  favorable  for  completing  the  harvest  of  small  grain,  and  for 
threshing  from  fields,  which  is  in  progess  with  highly  satisfactory  returns. 

Nearly  all  threshing  reports  show  the  yield  of  oats  to  be  phenomenally 
heavy,  and  barley  and  wheat  above  the  average. 

A  special  report  from  640  correspondents,  representing  every  county  in 
the  state,  shows  that  the  condition  of  corn  is  considerably  above  an  aver- 
age in  sixty-one  counties,  a  full  average  in  eight  counties,  and  somewhat 
below  the  average  in  thirty  counties.  For  the  state  at  large  the  condition 
is  materially  above  an  average.  The  earlier  fields  are  in  the  roasting  ear 
stage,  and  with  favorable  weather  the  bulk  of  the  crop  should  be  beyond 
danger  of  frost  before  the  middle  of  September. 

The  flax  harvest  is  In  progress.  Potatoes  are  doing  well  in  nearly  all 
sectionB. 

BULLETIN  NO.  19,  AUGUST  13TH. 

The  average  temperature  for  the  past  week  was  above  normal.  On  the 
8th  and  dth  brisk  winds,  with  the  temperature  above  90^,  caused  appre- 
hension of  serious  damage  to  the  rapidly  maturing  corn  crop.    This  was 
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relieved  in  part  by  the  cooler  weather,  with  scattered  showers  in  the 
western  and  northern  districts.  The  amount  of  rainfall  was  sufficient  to 
afford  substantial  benefit  to  crops  in  about  one-third  of  the  state,  mainly  in 
the  northern  districts. 

In  more  than  half  of  the  state  com  has  unquestionably  received  some 
measure  of  damage  from  hot  and  dry  weather  since  the  first  of  August^ 
and  the  present  condition  does  not  justify  the  promise  of  more  than  an 
average  yield  for  the  state  at  larger  Reports  show  the  condition  to  be 
very  uneven,  as  a  result  of  the  notable  variability  of  the  rainfalL  With 
timely  rains  to  help  out  the  later  fields  and  favorable  weather  throughout 
the  balance  of  the  season  the  total  output  of  oorn  will  be  highly  satisfactory. 

Threshing  returns  continue  to  show  yields  of  oats  much  above  the  aver- 
age, and  other  small  grains  unusually  heavy. 

BULUCTIN  NO.  20,  AUGUST  20TH. 

The  temperature  of  the  past  week  was  above  the  seasonable  average, 
and  it  was  generally  dry.  The  rainfall  was  in  form  of  light  local  showers, 
covering  a  small  area  of  the  state. 

Reports  from  the  cornfields  are  unusually  variable,  being  largely  col- 
ored by  local  conditions  as  to  rainfall  and  conditions  of  the  soil.  Late 
planted  com,  on  naturally  dry  land,  has  suffered  material  damage  from 
effects  of  drouth.  Early  planted  corn,  especially  on  bottom  lands,  is 
maturing  in  good  shape  and  much  of  it  will  be  ripe  enough  to  cut  within  a 
week. 

With  timely  rains  to  develop  the  late  planting,  this  state  will  probably 
produce  a  fair  average  crop  of  corn.  If  the  weather  remains  dry  and  hot, 
pushing  the  crop  too  rapidly  to  maturity,  the  quantity  and  quality  will  be 
reduced  considerably  below  the  normal  yield.  But  without  another  drop 
of  rain  for  a  month  the  aggregate  of  corn  will  most  hkely  be  more  than 
double  the  output  of  last  year. 

Pastures  and  late  potatoes  need  more  rain. 

Threshing  returns  indicate  notably  heavy  yield  of  timothy  seed.  Oats 
yield  far  beyond  any  former  record,  and  all  small  grains  are  exceptionally 
good. 

BULLETIN  NO.  21,  AUGUST  27tH. 

The  mean  temperature  of  the  past  week  was  slightly  above  the  normal. 
On  the  22d  and  23d  heavy  and  widely  distributed  showers  afforded  relief 
from  the  prevailing  drouth.  Excessive  measurements  of  rainfall  are 
reported  from  all  sections,  except  a  few  northwestern  counties.  Following 
are  some  of  the  heavier  amounts  reported:  Chickasaw,  6.50  inches;  Ham- 
ilton, 8.50;  Shelby,  6.47;  Guthrie,  6.70;  Harrison,  5.40;  Pottawattamie,  3.40; 
Adair,  3.25;  Scott,  4  36;  Fayette,  4.35;  Clayton,  2.87;  Muscatine,  2.15; 
Monroe,  2.35;  Davis,  2.55;  Polk,  2  19;  Wayne,  2.50;  Webster,  2.19  inches. 

The  soil  is  now  in  excellent  condition  for  fall  plowing,  which  is  in  pro- 
gress. Pastures  have  been  revived;  late  potatoes  and  corn  are  now 
placed  beyond  danger  of  further  injury  by  drouth,  and  they  will  make  the 
most  of  their  improved  conditions. 

bulletin  no.  22,  September  3d. 

The  mean  temperature  of  the  past  week  was  slightly  above  normal. 
The  rainfall  was  ample  in  all  parts  of  the  state,  and  in  numerous  localities 
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it  was  in  excess  of  the  normal.  From  a  tew  sections  reports  are  received 
of  damage  by  washing  and  local  floods. 

On  the  whole  the  week  has  been  exceedingly  favorable  for  ripening  late 
corn  and  potatoes  and  for  the  growth  of  grass.  Cutting  early-planted  corn 
is  in  progress  in  all  districts,  and  the  larger  portion  of  the  crop  is  now 
ready  for  the  harvester.  Some  of  the  late-planted  fields,  especially  in  the 
northern  districts,  would  be  much  benefited  by  two  to  three  weeks  of 
favorable  weather. 

All  reports  show  marked  improvement  in  pasturage  and  meadows,  and 
in  some  localities  a  second  crop  of  hay  will  be  out.  The  soil  is  in  fine  con- 
dition for  plowing,  and  more  than  the  usual  area  will  be  turned. 

BULLETIN  NO.  23,  SEPTEMBER  IOTH. 

In  respect  to  temperature  and  moisture  the  past  week  was  about  all 
that  could  be  desired  for  ripening  crops  and  for  general  farm  work.  The 
greater  portion  of  the  corn  crop  is  now  practically  safe,  and  harvesting  is 
in  progress  in  all  districts.  Some  late  planted  fields  would  be  materially 
improved  in  quality  by  a  week  or  ten  days  of  warm  weather.  Reports 
show  that  even  in  sections  where  the  drouth  was  most  severe  the  present 
condition  of  corn  is  much  better  than  was  anticipated  a  month  ago.  More 
than  the  usual  amount  is  being  cut  and  shocked. 

Plowing  ifl  in  progress,  and  a  beginning  has  been  made  in  seeding  fall 
grain. 

Potatoes  are  very  promising,  and  pastures  are  generally  in  good  con- 
dition 

BULLETIN  Na  24,  SEPTEMBER  17TH. 

For  the  state  at  large  the  daily  mean  temperature  of  the  past  week  was 
over  9^  above  the  normal.  On  the  11th  and  12th  the  wind  velocity  was 
high,  with  maximum  temperatures  above  90^.  Light,  scattered  rains  on 
the  19th,  and  heavy  showers  on  the  15th,  gave  an  abundance  of  moisture  to 
the  larger  portion  of  the  central  and  southern  districts. 

Rapid  progress  has  been  made  in  corn  cutting,  and  except  in  very  limited 
areas  the  crop  is  now  well  matured  and  laf e  from  damage  by  untimely  frost. 
Better  qualities  of  corn  may  be  cribbed,  however,  if  the  late  planted  fields 
can  be  exempt  from  killing  ^rost  until  the  close  of  the  month. 

Fair  progress  has  been  made  in  fall  plowing,  and  in  the  larger  part  of 
the  state  the  soil  is  in  good  condition. 

FaU  pasture  is  generally  good,  and  some  districts  report  an  unusually 
fine  stand  of  grass.  Potatoes  are  well  matured,  and  the  crop  promises  a 
fair  harvest. 
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VARIABLE  AND  PERMANENT  ELEMENTS  OP  CLIMATE. 


EXTRACTS  FROM  RECENT  FARMERS'  INSTITUTE  TALK,  BY  J.  B.  SAGE. 


Being  somewhat  optimistlo  in  temperamenti  I  believe  the  near  future 
will  bring  better  times,  greater  crops,  higher  prices,  and  abundant  rain- 
fall. We  are  all  in  a  suitable  frame  of  mind  to  welcome  most  heartily  an 
improvement  on  all  these  lines. 

The  recent  drouth  has  covered  a  period  of  three  years,  beginning  in 
1893  and  reaching  its  culmination  in  the  crop  season  of  1894.  The  rainfall 
in  Iowa  in  1893  was  7^  inches  below  the  normal  amount.  In  1894  it  was  13 
inches  below  normal,  and  in  1895  the  shortage  amounted  to  8i  inches,  mak- 
ing a  total  deficiency  of  29  inches  for  the  three  year  period.  So  we  have 
had  since  January  1,  1893,  only  about  two- thirds  of  our  general  average  of 
rainfall. 

And  yet,  marvelous  as  it  may  seem,  the  total  soil  products  of  this  state 
duriog  these  three  dry  years  have  been  very  close  to  the  average  of  any 
preceding  period  of  the  same  number  of  consecutive  years.  In  fact,  our 
total  soil  output  for  these  dry  years  has  exceeded  the  products  of  any  other 
state  in  the  union  for  the  same  period.  Our  state  has  been  tried  '*  so  as  by 
fire,''  and  it  has  most  grandly  borne  the  test. 

The  people  of  Iowa  have  been  more  badly  scared  than  hurt  in  this  recent 
dry  period.  One  of  the  worst  effects  of  the  drouth  has  been  in  cutting  short 
the  usual  supply  of  water  for  live  stock  and  the  family.  It  has  caused  much 
inconvenience  and  considerable  loss;  but  it  might  have  been  vastly  worse, 
and  the  people  of  this  state  have  fared  better  than  their  neighbors  on  all 
sides.  Many  valuable  lessons  have  been  learned  to  offset  the  losses;  but  all 
of  us  would  be  glad  to  feel  assured  that  the  worst  is  past  and  that  normal 
conditions  will  prevail. 

My  faith  in  the  gradual  return  of  normal  seasons,  with  ample  supply  of 
moisture,  is  strengthened  by  a  careful  study  of  the  records  of  past  years, 
and  the  philosophy  of  weather  changes.  I  can  not  discover  the  operation 
of  any  cause  or  causes  that  should  have  the  effect  to  produce  any  radical 
change  in  the  climate  of  this  region,  or  of  any  portion  of  the  oontinent.  By 
study,  observation  and  comparison  we  find  certain  constants  of  temperature, 
humidity  and  precipitation,  that  may  be  regarded  as  permanent  features 
of  the  climate,  well  nigh  as  fixed  as  the  everlasting  hills  and  mountains. 

And  though  this  may  seem  a  paradoxical  statement,  one  of  the  most 
permanent  things  relating  to  daily  and  seasonal  weather  is  the  law  of 
change,  or  variability  in  some  of  its  principal  elements.  There  is  absolute 
unity  with  perpetual  variety.  No  two  days,  or  weeks,  or  months,  or  years, 
are  entirely  alike  in  all  respects,  and  yet  there  is  stability  in  general 
averages.    Throughout  the  physical  universe  we  note  the  operation  of  this 
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law  of  variety  in  unity,  or  changefuinMS,  encompassed  by  eternal  order  or 
stability. 

The  weather  records  of  every  locality,  and  of  wide  areas  of  country,  will 
show  marked  variations  in  the  seasonal  rainfall,  and  a  perpetual  succession 
of  wet  and  dry  periods  of  varying  duration.  There  are  drouths  prevailing 
at  all  times  within  our  broad  domain,  sometimes  covering  narrow  areas, 
and  at  other  times  affecting  broad  belts  of  the  continent.  The  general 
averages,  or  the  means  ot  long  periods  of  time,  may  be  steadily  maintained, 
but  in  single  years,  or  short  periods,  there  are  wide  departures  both  above 
and  below  the  normal  line. 

We  have  among  us  a  class  of  theorists  who  gravely  talk  about  a  radical 
change  of  climate  as  a  result  of  man's  agency  in  the  settlement  and  culti- 
vation of  this  state.  They  tell  us  that  by  breaking  up  the  prairies  and 
draining  the  shallow  ponds  and  marshes  the  rainfall  has  been  materially 
lessened,  and  the  showers  are  now  more  infrequent  and  variable  than  they 
used  to  be.  And  this  work  of  desiccation  will  go  on,  they  believe,  until 
this  once  fertile  state  is  converted  into  a  veritable  desert.  This  theory  is 
based  upon  the  assumption  that  there  has  been  a  steady  decline  in  the  total 
annual  and  seasonal  rainfall. 

In  attempting  the  solution  of  this  mooted  question,  we  should  remember 
that  an  ounce  of  fact  is  worth  a  ton  of  theory.  And  when  we  hear  it 
afiOrmed  that  these  notable  variations  in  the  seasonal  rainfall  are  more 
characteristic  of  recent  jears  than  they  were  of  the  period  antedating 
the  general  settlement  of  the  country,  we  should  call  for  the  proofs  in 
form  of  reliable  figures.  In  these  days  we  are  making  a  systematic  study 
of  climate,  and  we  have  stations  in  every  county  where  accurate  rainfall 
records  are  kept.  But  in  the  pioneer  times  the  number  of  weather 
observers  who  kept  records  of  rainfall  were  few  and  widely  scattered.  In 
a  matter  of  scientific  investigation  of  such  vital  importance  it  will  not  be 
safe  to  trust  the  memories  of  the  '*  oldest  inhabitants,"  however  positive 
they  may  be  that  the  former  days  were  vastly  better  and  wetter  than  these 
latter-day  seasons. 

We  have,  however,  a  few  records  of  seasonal  and  yearly  rainfall  that 
were  made  by  a  ntunber  of  the  pioneers  of  this  state,  and  these  have  been 
preserved  to  serve  as  a  basis  of  climatic  study  and  comparison.  By  refer- 
ence to  these  old-time  records,  we  shall  discover  that  variable  seasons,  or 
alternating  wet  and  dry  summers,  were  characteristic  features  of  this 
climate  thirty,  forty  and  fifty  years  ago. 

At  Logan,  Harrison  county,  weather  records  were  kept  by  a  pioneer  of 
that  Boction  since  the  year  l^d6,  covering  thirty  years.  From  those  records 
I  quote  a  few  figures  showing  the  variable  rainfall  in  the  summer  months 
—June,  July  and  August.  The  normal  for  those  months  at  that  place  is 
about  15  inches.    Following  are  the  records: 

1866 —  7.40  inches:  about  half  the  normal. 

1867—10.00  inches;  two-thirds  of  the  normal. 

1869 — 25.80  inches;  10  inches  above  normal. 

1870—  8.10  inches;  a  little  over  half  the  normal. 

1871 — 10.90  inches;  two-thirds  of  the  normal. 

1873—21.90  inches. 

1874—10.30  inches. 
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1876—24.50  inches. 

1876—11.70  inches. 

1878—28.70  inches;  nearly  twice  the  normal. 

1881—20.30  inches. 

1886—  7.70  inches. 

The  average  annual  rainfall  at  Logan  is  about  35  inches.  In  1880  the 
total  for  the  year  was  27  inches,  and  in  1881  it  was  more  than  twice  that 
amount,  or  56i  incties;  and  in  one  year  the  total  fell  to  about  16  inches. 

The  oldest  consecutive  rainfall  records  kept  in  this  state  are  at  Musca- 
tine, covering  a  period  of  fifty  years.  At  that  point  the  yearly  average  is 
about  36  inches.  The  average  for  the  first  decade  (1846  to  1856)  was  45.17 
inches.  From  1856  to  1866  the  average  fell  to  25.96  inches.  From  1866  to 
1876  it  rose  to  an  average  of  33.86  inches.  From  1876  to  1886  it  again  rose 
to  40.75  inches.  From  1886  to  1896  it  amounted  to  33. 13  inches  per  year. 
The  smallest  amount  was  25.10  inches,  in  1860;  largest  amount,  74.80  inches, 
in  1851.  There  was  less  rainfall  in  the  first  two  dacades  than  in  the  suc- 
ceeding two  decades. 

But  the  most  striking  variation  is  noted  in  the  summer  rainfall  at  that 
place.  The  normal  summer  amount  is  about  13  inches.  The  records  show 
for  June,  July  and  August: 


TSAB.  inCHBS. 

1846     6.lt) 

1847 9.10 

1861 36.80 


1868. 
1853. 
1854. 
1856. 
1866. 


8.70 
14.70 

6.21 
10.61 

6.78 


TEAB. 

1863... 

1869..., 

1870... 

1871... 

1881... 

1865... 

1887... 

1801... 


IMGHtS 
...  5.3t 
...  23.00 
...  6.44 
...  16.10 
...  15.51 

...  iT.a 

...    7.40 
...  13  36 


These  figures  give  the  high  and  low  water  marks  of  summer  rainfall  at 
that  station  prior  to  1892. 

At  Fort  Madison  the  records  are  continuous  since  1848 — covering  forty- 
eight  years.  In  1848  the  summer  rainfall  amounted  to  25  inches.  In  1854 
it  was  4.46  inches.  In  1855  it  was  up  again  to  16.35  inches.  In  1856  it  fell 
to  8  inches. 


TSAB. 
1865... 
1860... 
1870... 
1872... 
1873.  . 
1874... 


IIVCHBS. 

...  18.50 

...  17.60 

....  9.00 

...  5.00 

...  6.20 

...  6.00 


TICAR. 

1877... 
1881  .. 
1886... 
1887... 
1888... 


IBCHB9. 
...  19.70 
...  16.00 
...  7.50 
...  5.30 
...  14.00 


These  figures  show  the  ups  and  downs  of  rainfall,  or  the  alternations  of 
wet  and  dry  summers  in  that  i>ortion  of  the  state  where  our  yearly  rainfall 
is  heaviest. 

At  Monticello  the  records  were  kept  since  1854,  and  here  are  some 
sample  figures  of  variation  in  the  early  years.    Summer  rainfall  in: 


TEAR. 
1856... 
1866... 
1868... 
1861... 
1862... 
1868... 


INCHES. 

...  ia.80 

...  6.75 
...  18.00 
...  7.00 
...  17.50 
...    5.40 


TEAR. 

1869... 
1874... 
1876... 
1886... 
1890... 


IKGHK8. 
...  20.75 
..  6.40 
...  23.15 
...  4.40 
...  IB.SO 


Now,  all  these  records  tell  the  same  story  of  variable  rainfall.    And 
the  fact  should  be  noted  here  that  this  variableness  is  not  a  special  feature 
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of  this  state  or  of  the  Mississippi  valley.  Nearly  every  section  of  this 
country  is  subjected  to  occasional  extremed— drouths  and  floods— though 
the  plateau  region  between  the  Missouri  valley  and  the  Rockies  suffers 
most  from  the  frequent  recurrence  of  drouths. 

The  drouth  of  1894  affected  more  than  one-third  of  the  whole  area  of  the 
United  States,  its  greatest  severity  being  suffered  in  the  states  west  of  the 
Mississippi.  In  1895  the  greatest  effects  of  drouth  during  the  crop  season 
were  felt  in  the  lake  region,  the  middle,  eastern  and  Atlantic  states. 

And,  as  if  nature  set  herself  to  work  to  disprove  the  local  pond  and 
vapor  theories,  some  of  the  driest  localities  were  contiguous  to  the  great 
lakes  and  the  ocean.  At  Eastport,  Me.,  which  is  nearly  surrounded  by 
water,  the  records  show  a  total  deficiency  of  rainfall,  for  the  past  two 
years,  of  52  inches  At  New  Haven,  Conn.,  the  shortage  for  1895  was  Hi 
inches;  and  in  New  York  city  it  was  9i  inches  below  normal.  Similar 
records  were  made  on  the  great  lakes,  and  at  points  along  the  southern 
coast. 

In  Iowa  the  average  or  normal  summer  rainfall  is  13  to  15  inches,  the 
western  part  of  the  state  having  a  slightly  higher  summer  average  than 
the  eastern  half,  though  the  yearly  average  of  the  eastern  section  is  the 
larger. 

And  as  a  rule  better  crops  are  grown  in  the  seasons  when  the  spring 
and  summer  rains  are  a  little  below  rather  than  above  the  average.  From 
3  to  3i  inches  a  month,  from  May  to  September,  coming  in  form  of  light 
showers,  will  bring  ample  crops  if  there  is  a  moderate  quantity  of  moisture 
stored  in  the  soil  at  the  outset. 

There  are  more  seasons  when  the  rainfall  is  a  little  above  than  when  it 
is  below  the  requirements  of  our  staple  crops.  And  it  may  be  stated  that 
more  damage  has  resulted  in  past  years  from  excess  than  frotn  deficiency 
of  moisture. 

The  experiences  of  the  last  two  seasons  have  tried  men's  souls  and 
tested  the  qualities  of  their  faith  and  philosophy.  In  all  such  times  of 
actual  or  threatened  disaster  there  are  numerous  prophets  ef  evil,  and 
many  people  readily  accept  their  prognostications  of  calamity.  And  some 
fairly  intelligent  people  have  lost  their  heads  and  have  been  well  nigh 
panic  stricken  when  they  have  looked  out  upon  their  browned  fields  and 
withered  crops;  and  their  minds  have  been  haunted  by  the  gaunt  specter 
of  famine  and  starvation  in  the  years  to  come. 

This  illustrates  the  need  of  preaching  the  gospel  of  hope  and  good 
cheer  in  relation  to  our  climate;  and  the  necessity  of  inculcating  more 
hopeful  and  rational  views  as  to  the  stability  of  the  elements  that  have 
made  this  such  a  grand  and  prosperous  state.  Our  future  prosperity 
depends  wholly  upon  the  permanence  of  the  fertile  soil  and  favorable  cli- 
mate which  have  given  this  state  the  front  rank  in  the  production  of  the 
staple  srops. 

Our  rich  patrimony  of  fertility  of  soil  may  be  wasted  by  faulty  methods 
of  cultivation,  but,  thank  heaven,  it  is  not  in  the  power  of  man  to  change 
the  trend  of  the  great  atmospheric  currents  that  bear  from  the  oceans  the 
early  and  latter  rains  of  our  fruitful  seasons. 

The  value  of  our  farms  depends  in  a  large  measure  upon  the  stability  of 
the*  climatie  conditions  which   have  given  to  this  section  its  marvelous 
4 
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produotdveneBS.  In  fact,  climate  is  sometimes  the  principal  factor  in  ilie 
▼alueof  real  estate,  for  in  some  regions  they  sell  it  at  fabulous  prioesi  with 
some  mighty  poor  acres  of  soil  thrown  in  to  bind  the  bargain. 

I  haye  so  large  a  measure  of  faith  in  the  stability  of  natural  law  that  if 

I  were  selling  an  Iowa  farm  I  would  be  willing  to  make  a  warranty  deed  to 

the  climate  as  well  as  the  soil,  and  give  bonds  that  it  will  maintain  its 

average  of  temperature  and  rainfall   for  the  coming  century,  and  for 

centuries  to  follow. 

When  we  have  applied  the  pi-inciples  of  philosophy  to  the  solution  of 
meteorological  problems  we  shall  discover  that  the  weather  is  controlled 
by  laws  that  are  fixed,  definite  and  potential,  like  the  forces  that  sway  the 
planets  and  maintain  the  harmony  of  the  universe.  Though  we  observe 
almost  infinite  variability  in  the  movement  of  some  of  the  elements,  and 
apparent  aimlessness  in  the  daily  weather  changes,  yet  by  closer  study  we 
may  note  the  operation  of  cause  and  effect  as  clearly  as  in  the  orderly  suc- 
cession of  night  and  day. 

In  the  science  of  meteorology  we  have  to  do  with  some  permanent  ele- 
ments, or  physical  constants,  which  are  to  be  regarded  as  prime  factors  in 
the  solution  of  the  more  intricate  problems.  I  will  here  note  the  following 
as  most  essential: 

1.  The  solar  heat  is  a  physical  constant,  the  earth  receiving  substan- 
tially the  same  amount  of  heat  force  from  the  sun  from  year  to  year. 
Laplace,  the  great  French  astronomer,  stated  that  the  mean  temperature 
of  the  mass  of  the  earth  cannot  have  changed  in  any  appreciable  measure 
within  the  entire  period  embraced  in  astronomical  calculations.  This 
implies  constancy  in  the  varied  operations  of  nature  dependent  upon  solar 
heat.  The  air  is  heated  by  convection  and  radiation  from  the  earth's  sur- 
face, and  this  causes  expansion  and  air  movement  within  the  lower  part  of 
the  atmosphere.  And  because  of  the  inequalities  of  the  earth's  surface, 
and  marked  difference  in  the  radiating  power  of  the  various  portions  of 
that  surface,  there  is  great  variability  in  the  action  of  the  elements. 

2.  Evaporation  and  precipitation  are  also  constants;  that  is  to  say, 
they  are  practically  invariable  and  substantially  equal.  The  water  that  is 
lifted  by  the  power  of  solar  heat  from  the  surface  of  the  oceans,  in  the 
form  of  vapor,  must  in  due  time  return  to  the  sea  to  restore  nature's  equi- 
librium. The  body  of  the  atmosphere  surrounding  the  earth  is  taking  up 
vapor  at  all  times  and  constantly  parting  with  it  under  the  cooling  process 
In  form  of  rain,  snow,  hail,  mist  and  dew.  By  this  unceasing  prooess  the 
continents  are  watered,  made  productive  and  habitable.  Just  where  and 
when  this  vapor  will  condense  and  fall  to  the  earth  depends  upon  condi- 
tions that  are  beyend  our  ken,  and  certainly  beyond  our  control.  Local 
topography,  temperature  and  prevailing  atmospheric  currents  determine 
the  time  and  place  of  precipitation. 

3.  The  energy  that  produces  storm  movements  of  all  kinds  is  also  a 
physical  constant.  This  is  a  corollary  of  the  first  proposition,  that  the 
heat  of  the  sun  is  constant ;  for  storms  are  the  result  of  heat  energy  act- 
ing through  the  expansive  force  of  air  and  aqueous  vapor.  '  And  it  is  a 
demonstrable  fact  that  storms  are  raging  at  all  times  over  some  portions 
of  the  earth's  surface.  They  are  nature's  renovators  and  purifiers;  and 
even  the  most  violent  storms— hail,  lightning  and  wind— are  products  of 
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the  benign  etomenta  whereby  the  earth  1b  made  a  St  dwelling  place  for 
animate  creatures. 

If  we  would  uaderstand  the  philosophy  of  local  weather  condltloDS,  or 
the  cause  of  local  drouths  or  floods,  we  must  take  note  of  what  is  going  on 
la  Other  regions.  The  ebbs  and  flows  of  the  great  atmospheric  currents 
are  continental  tn  their  scope  and  eSecti.  And  the  amount  of  rainfall  of 
this  midland  region  Is  sometimes  determined  by  Influences  upon  the  air 
currents  thousands  of  miles  distant,  and  possibly  on  the  other  side  of  the 
globo. 

So  while  drouths  or  floods  may  be  purely  local  in  their  extreme  effects, 
yet  the  causes  that  produce  them  are  vast  In  extent.  We  must,  therefore, 
take  broader  views  and  widen  the  range  of  our  obeerTatlon  if  we  would 
solve  these  problems;  that  is  t»  say,  we  must  embrace  all  the  factors  In 
our  solution. 

UETEOBOLOOrCAL  DAT*.  FOB  TBAB  IMS,  GBCMDT  UENTEB. 


YEAELY  BOMMABY,  UBS. 

Hean  temper&tnrerortbe  yeat 40.8 

Vaximam  temper&tDre IH°,  date,  Jul;  IS 

Utnlmam  lemiieratQTe -W,  date,  February  T 

RaDKelorUie  year I.IB 

Precipitation  torsprlDg  months T.SSIncbes 

Precipitation  toraummec  monCha 11.11  laches 

Precipitation  tor  iBll  mootha S.BD  Inches 

PreclpltatlOD  tor  winter  months 1.11  Inches 

Total  pr«clpIt«itlon  tor  the  year I0.8S  Inches 

PreT ailing  wind  direction Northwest 

Number  ot  clear  days. US 

Numberofpartt;  cloudy  days U 

NDDberorcloady  d*js  UO 

Number  of  days  on  which  .01  inch  or  more  of  precipitation  lell W 

Oao.  F.  EUiis, 
Foluntorv  Otwcrwr. 
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IOWA  AGRICULTURAL  STATISTICS. 


OFFICIAL  OOMPiLATION  OF  THB  AGBICULTUBAL  CENSUS  OF  1895. 

FARMS,  CROPS,  LIVE  STOCK,  ETC. 

Chief  Landers,  of  the  Iowa  oensuB  bureau,  has  given  to  the  press  the 
following  summary  of  agricultural  statistics,  from  the  decennial  census  of 
1805,  taken  by  the  township  assessors  of  the  state.  The  work  was  done 
mainly  in  the  winter  and  spring  months,  and  the  acreage  and  yield  of  crops 
are  for  the  crop  season  of  1894— the  season  of  the  great  drouth.  Com- 
pared with  the  crops  of  1895  the  figures  look  small  and  insignificant.  One 
of  the  most  surprising  features  of  this  report  is  the  heayy  com  acreage  of 
that  year.  The  acreage  returned  is  8,648,804  acres,  or  a  little  more  than 
one-third  of  the  improved  farm  lands  of  the  state.  This  census  report  must 
be  accepted  as  the  basis  of  estimate  for  this  bureau,  until  a  new  census  of 
crop  acreage  furnishes  the  means  of  correction. 

Number.  Acres. 

Farms— 40  acres  or  less 28,9^  S06,01S 

40to80ftcres 44,006  8,319,865 

SOtolOOftcres 77,933  10,556,515 

160  to  640  acres 57,865  15,538.648 

OYer640  acres 1,3S6  1278,891 

Total .204,885  Zljai?^ 

Averageslce  of  farms 158 

N umber  acres  improved 25,870,180 

Number  acres  unimproved  5,497,034 

Number  acres  cultivated 10,000,961 

Value  of  farms $1,088,083,068 

Management— Number  by  owner 141.979 

Number  by  manager 3,419 

Number  by  tenant,  money  rent 83,987 

Number  by  tenant,  share  rent 25,060 

Fence— Total  rods 141,704,780 

Bods  wire  fence 119,968,808 

Tiling-Total  rods 10,6ia237 

Bods  laid  in  1891 1.087,884 

Winter  Wheat— Number  acres  grown 106,488 

Bushels  harvested 8,672,001 

Value  of  product $1,805,481 

Acres  sown  for  1895 200,018 

Spring  Wheat— Number  acres  grown 681,466 

Bushels  harvested 0,797,095 

Valueof  product $3,864^285 

Oom— Number  acres  grown 8.848,804 

Bushels  harvested 128,989,047 

Valueof  product $95,285,007 

Oats— Number  acres  grown 4,4I2;843 

Bushels  harvested 107,091,460 

Valueof  product $H,4aO,840 
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Barley— Number  acres  grown 970,475 

B  DBhel  8  bar  Tested B,03f  .834 

Valneof  product $3,801,786 

Bye— Number  acres  grown 124,164 

Bushels  harrested 1,624,078 

Valueof  product 1760,678 

Acres  sown  for  1696 287,190 

Buckwheat— Number  acres  grown 8,086 

Bushels  harvested 66,327 

Valueof  product 848,088 

Beans— Number  acres  grown ; 6,444 

Bushels  harvested 88,460 

Valueof  product 866,691 

Peas— Number  acres  grown 3,604 

Bushels  harvested 38,841 

Valueof  product $39,120 

Flax  Seed— Number  acres  flax  grown 201,162 

Bushels  harvested 1,871,166 

Valueof  product 8X549,688 

Timothy  Seed— Number  acres  cut  for  seed 150,606 

Bushels  harvested 668,489 

Valueof  product $1,119,710 

Clover  Seed— Number  acres  cut  for  seed 57.203 

Bushels  harvested 63,937 

Value  of  product $320,133 

Hungarian  and  Millet  Seed— Number  acres  cut  for  seed 7,008 

Bushels  harvested 71,566 

Valueof  product $40,219 

Irish  Potatoes— Number  acres  grown 170,285 

Bushels  harvested 7,860,321 

Value  of  product 84,497,627 

Sweet  Potatoes— Number  acres  grown 8,406 

Bushels  harvested 196,218 

Value  of  product $i24,068 

Onions— Number  acres  grown 2,139 

Bashels  harv<'Sted 174,717 

Value  of  product $109,743 

Beets— Number  acres  grown 740 

Bushels  harvested 86,118 

Valueof  product 1...  $28,480 

Turnips— Number  acres  grown 4,564 

Bushels  harvested 801,784 

Value  of  product $72,071 

Watermelons— Number  acres  grown 8,199 

Hundreds  harvested 88,980 

Value  of  product $181,419 

Timothy  Hay— Number  acres  cut 2,182,791 

Tons  harvested  1,726,920 

Valueof  product 811,741,929 

Clover  Hay— Number  acres  cut 196,110 

Tons  harvested 175,038 

Valueof  product $1,022,922 

Hungarian  and  Millet  Hay— Number  acres  cut 91,167 

Tons  harvested 95,096 

Value  of  product $499,118 

Prairie  Hay— Number  acres  cut 1,760.159 

Tons  harvested 1,286,688 

Value  of  product $6,859,449 

Com  stalks— Number  acres  cut 2,688,099 

Value  of  product $9,262,634 

Silcs— Number  tons  preserved 65,268 

Value  of  product $202,724 
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Flax  straw— Number  tons'  sold tt.lSt 

Value  of  product $l«.«i 

Pastures— Number  of  acres 8,101,80 

Value  of  grass •14,700.W 

Sorghum— Number  of  acres  grown 90,033 

Gallons  of  syrup  produced 90S.8U 

Value  of  product  $380,858 

Pounds  of  sugar  produced 8,060 

Maple  Sugar  and  Syrup— Pounds  of  sugar  produced 17,935 

Oallons  of  nyrup  produced 8,486 

Value  of  product $0.»M 

Broom  Corn— Number  acres  grown 1,884 

Tons  harvested 490 

Value  of  product 885,987 

Hops— Pounds  harvested 536 

Value  of  product $150 

Tobacco— Number  of  acresgrown US 

Pounds  harvested 5U688 

Value  of  product $4,366 

Forests— Number  acres  planted  timber 141,860 

Number  acres  natural  timber 1,505,611 

Cordsof  wood  cut  in  1894 T54,84S 

Value  of  wood  consumed $1,047,105 

Value  of  wood  sold $870,787 

Nurseries— Number  of  acres 8^905 

Value  of  trees  and  plants  sold  in  1894 $880^088 

Apples-Number  acres 188,545 

Bushels  harvested 8.509,884 

Value  of  product $1,867,800 

Number  of  bearing  trees 2,897,798 

Pears— Number  bearing  trees 18,478 

Bushels  harvested .'.  4^858 

Value  of  product $7Jt81 

Peaches— Number  bearing  trees 97,883 

Bushels  harvested 1,786 

Valueof  product $3,884 

Plums— Number  bearing  trees 707,608 

Bushels  harvested 104,448 

Valueof  product $188,186 

Oherries—Number  bearing  trees 274,888 

Bushels  harvested 80,850 

Valueof  product $148,8f7 

Number  of  other  fruit  trees  not  in  bearing 80,318 

Bushels  of  other  fruit  harvested 19,107 

Valueof  product $14,870 

Number  of  fruit  trees  not  in  bearing 1,944,408 

Grapes  not  in  Vineyards— Number  of  acres 11,408 

Poundsof  grapes  harvested 4,348,781 

Value  of  product $108,688 

Gallonsof  wine  made 78,912 

Grapes  in  Vineyards— Number  of  vines 2,286,896 

Poundsof  grapes  raised 7,125,896 

Value  of  product 8186,748 

Gallons  of  wine  made ^ 80,370 

Total  number  pounds  of  grapes  raised 11,47S|61$ 

Value  of  product 8890,138 

Total  number  gallons  wine  made 118,288 

Strawberries— N  umber  of  acres 1,38& 

Bushels  harvested 20,664 

Value  of  product $57,138 

Baspberries— Number  of  acres    4,001 

Bushels  harvested 88,787 

Valueof  product.. .,.■.-. ...•••:•••.• $9a;381 
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Blackberries— Number  of  acres 2,431 

Bushels  harvested 80,710 

Value  of  product $80t9B0 

Other  small  fruit—Number  of  acres S,40i 

Bushel  a  h  ar  vested 16,008 

Value  of  product 186,728 

Horses— Nnm  ber  of  thoroughbreds '. 1,8(70 

Numberof  French  breeds 8,048 

Numberof  Scotch  breeds 1,08T 

Numberof  English  breeds 1,371 

Numberof  Standard  bred 6,270 

Number  of  grades 180,168 

Number  of  common  stock 1,190^698 

Total  number  January  1, 1805 1,388,808 

Total  value  January  1, 1806 $il,66l,646 

Number  sold  for  export,  1894 68,087 

Value  of  same $8,028,018 

Number  Imported  In  1884 2,066 

Valueof  same ^ 103,819 

Mules — Number  January!,  1805 35,408 

"^alue $1,886,934 

Number  sold  for  export 8,044 

Value 866,070 

Asses— N  umber  January  1, 1895 6SS 

Value $05,832 

Oattle— Number  of  Shorthorns 43,018 

Number  of  Holstelns 3,306 

Number  of  Herefords 8,408 

Numberof  Polled  Angus ^ 4,664 

Numberof  Bed  Polled 1,664 

Number  of  Galloways 1,173 

Numberof  Jerseys 6,656 

Number  of  Derons 874 

Numberof  other  thoroughbreds 6,907 

Numberof  grades  and  common 8,126,380 

Total  number  of  cattle 8,197,684 

Total  value 863,880,107 

Numberof  work  oxen 400 

Valueof  same $13,804 

Numberof  milch  cows 1,067,809 

Valueof  same $88,280,703 

Numbersold  for  slaughter  for  domestic  use 458,197 

Valueof  same $10,868,054 

Number  sold  for  export,  1804 7a0;686 

Valueof  same $88,888,610 

Number  Imported 80,881 

Valueof  same $777,058 

Hogs— Number  of  Poland  Ohlnas 8,310,081 

Numberof  Berkshlres 84,881 

Numberof  Chester  Whites 70,064 

Numberof  Duroc  Jerseys 42,010 

Numberof  Essex 4,737 

Number  of  other  breeds 2,563,046 

Total  number 6,044,577 

Totalvalue $28,696,962 

Number  sold  for  export,  1804 4,234,000 

Valueof  same $41,806,040 

Number  slaughtered  for  domestic  use 495,445 

Valueof  same $4,551,046 

Number  Imported  in  1804 21,082 

Valueof  same $144,484 

Sheep  and  Wool— Number  of  Merinos 48,730 

Number  of  Ootswolds 83,588 
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Number  of  LelcestershlreB 3,099 

MumlMr  of  Snffolks ..  8»754 

Number  of  Shropshire  Downs 10iK060 

Numberof  Oxford  Downs 8,486 

Number  of  Soutbdowns T,988 

Number  of  Hampshire  Downs 4.8S9 

Number  of  other  breeds 88S,007 

Total  number 403,875 

Total  value Sl.iaO,53S 

Number  slaughtered  or  sold  for  slaughter 803,414 

Value  of  same MAl&jn^ 

Number  killed  by  dogs 9,158 

Value  of  same $22,604 

Number  of  fleeces  cut  in  1894 482,412 

Value  of  same 8380,8RS 

Dogs— Total  number 140,446 

Value  of  same $438,679 

Chickens— Number  improved  breeds 1,088,410 

Number  common  breeds 15,533,534 

Total  number 17,220,944 

Total  value  $3,478,453 

Value  of  chickens  marketed,  1894 81,128.044 

Turkeys— Total  number 826,881 

Total  value $662,880 

Valueof  turkeys  marketed,  1894 $713,728 

Other  fowls— Total  number 382,7X8 

Total  value $188,186 

Value  of  other  fowls  marketed,  1894 $UOl7V7 

Bggfr— Number  dozens  produced,  1804 (@.710,217 

Number  dozens  marketed,  1804...*. 89,485,807 

Value  of  eggs  marketed,  1894 $3,900,882 

Bees— Number  of  stands 76,840 

Pounds  of  honey  produced 836,879 

Valueof  same $81,518 

Pounds  of  honey  marketed  214»848 

Other  Products— Value  of  market  garden  products  not  included  with  fore- 
going   8331,930 

Value  of  products  of  the  forest  not  including  wood  for  fuel $141,406 

Value  of  farm  products  not  heretofore  enumerated $208,821 

Value  of  products  of  home  manufacture  not  otherwise  enumerated 803,610 

t*arm  Mortgage  Indebtedness— Number  of  farms  mortgaged 83,558 

Net  mortgage  indebtedness  on  farms 8138,585,720 
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STATE  OF   IOWA, 
Office  of  thb  Wbathbb  and  Cbop  Sbbyicb, 
Dbs  Moinbs,  April  15,  1897. 

To  His  Excellency,  Francis  if.  Drake,  Oovemor  of  Iowa: 

Sir — In  accordance  with  the  requirements  of  the  law,  we 
liave  the  honor  to  submit  herewith  the  seventh  annual  report 
of  the  Iowa  Weather  and  Crop  service  for  the  year  1896.  We 
are,  sir,  very  respectfully,  Your  obedient  servants, 

John  B.  Sage, 

Geo.  M.  Chappel,  M.  D.,  Director. 

JLooal  Forecast  Official^  U,  S,  Weather  Bureau^ 
Assistant  Director, 


ANNUAL  REPORT,  1896. 

This  service  has  made  a  steady  and  substantial  growth  dur- 
ing the  year  covered  by  this  report;  and  there  has  been  a  very 
gratifying  increase  in  the  public  interest  in  relation  to  the  sci- 
entific and  economic  data  collected  and  tabulated  by  the  aid  of 
the  efficient  and  public  spirited  corps  of  meteorological  observ- 
ers and  crop  correspondents,  whose  fidelity  is  gratefully 
acknowledged  and  appreciated. 

This  is  an  age  of  statistics,  and  the  value  of  reliable  data  of 
the  climatic  conditions  and  crop  productions  of  any  portion  of 
our  great  country  is  recognized  by  scientists,  statesmen  and 
business  men  of  all  classes.  In  this  leading  agricultural  state 
we  are  making  progress,  both  in  the  scientific  study  of  the  cli- 
mate and  in  a  practical  knowledge  of  the  almost  limitless 
resources  of  crop  production  of  our  fertile  soil. 

By  the  co-operation  of  the  State  Weather  and  Crop  Service 
and  the  National  Weather  Bureau  the  results  achieved  are  much 
more  valuable  than  could  be  secured  without  such  unity  in  the 
work.  The  efficient  chief  of  the  U.  S .  Weather  Bureau,  Prof. 
Willis  L.  Moore,  has  placed  the  officers  of  the  state  service 
and  the  people  of  Iowa  under  heavy  obligations  by  making 
every  effort  in  his  power  to  disseminate  the  daily  forecasts  to 
all  localities  that  may  be  reached  by  wire  or  mail.  At  this 
time  the  number  of  forecasts  sent  to  Iowa  postoffices  by  mail 
exceeds  1,000;  and  by  telegraph  103  places  are  recipients  of 
these  benefits.  Many  of  these  towns  served  by  wire  are  dis- 
tributing stations  whence  postal  cards  are  sent  to  the  towns 
that  may  be  served  by  earlier  mails. 

There  is  a  steadily  increasing  demand  for  copies  of  the 
Monthly  Review  and  the  Weekly  Weather  Crop  Bulletins  issued 
by  this  service!  During  the  year  the  number  of  copies  of  the 
Review  amounted  to  over  80,000;  and  the  issue  of  Bulletins  was 
about  2,200  per  week,  from  April  to  October. 

The  records  of  the  local  stations  of  this  service  have  been 
called  into  courts  quite  frequently  as  evidence  in  the  trial  of^ 
cases  wherein  questions  of  fact  arise  in  relation  to  meteor 
ological  conditions  on  certain  dates  or  specified  times.     In 
many  instances  the  testimony  thus  obtained  from  these  official 
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figures  and  notes,  made  by  trained  observers  by  the  aid  ot  the 
best  instruments  obtainable,  have  bsen  found  to  be  ot  inestim- 
able value. 

There  are  connected  with  this  service  123  meteorological 
stations,  of  which  number  116  report  temperature  and  rainfall, 
and  7  rainfall  only.  The  observers  at  77  of  these  stations  are 
supplied  wholly  or  in  part  by  state  instruments. 

meteorologioAlL  stations  and  observers. 


STATIONS. 


Adair 

Afton 

Algona 

Alta 

Alta(near). 

Amana. 

Ames 

Atlantic 

Atlantic 

Audubon 

Belknap 

Belle  Plaine 

Bonaparte 

Britt 

Carroll 

Oedar  Falls 

Cedar  Rapids 

Centeryille 

Charlton 

Charles  City 

Clarlnda 

Clinton 

College  Springs.. 

Corning 

Council  Bluffs... 

Cresco  

Davenport 

Delaware 

Decorah 

l>enlfton 

Des  Moines 

Dows 

Dubuque 

Eldora 

Elkader 

EsthervlUe 

Fairfield  

Fayette 

Ft.  Madison 

Fonda 

Forest  City 

Fredericksburg.. . 

Galva 

Garden  Grove. . . . 

Gladbrook 

Gienwood 

Grand  Meadow, 

(PostvlUe) 

vrroeno «•...  ...•«. 

Greenfield 

Grinnell 

Grundy  Center... 
Guthrie  Center.. 

Hamjpton 

Hawkeye 

Hopevllle 

Humboldt 

Independence.... 

Indlanola 

Iowa  City 

Iowa  City 

Iowa  Falls 

Keokuk 


OBSBBVaRS. 


F.  L.  Morrison. 
Hon.  N.  W.  Rowell. 

C.  D.  Petti  bone. 

D.  E.  Hadden. 
W.  J.  Minard. 
Conrad  Schadt. 
Exp.  Station. 

J.  W.  Love. 

Geo.  W.  Franklin. 

F.  P.  Hocker. 

A.  W-  Rankin. 

B.  P.  Vandike. 
Hon.  B.  U.  Vale. 

G.  P.  Hardwlck. 
Moses  Simon. 
Prof.  A.  C.  Page. 

Elec.  Light  &  Power  Co. 

Prof.  H.  B.  Reister. 

Hon  8.  H.  Mailory. 

J.  W.  Smith. 

A.  S.  Van  Sandt. 

Luke  Roberts. 

Prof.  H.  K.  Holcomb. 

John  W.  Blxby. 

J.  B.  Rishel. 

Gregory  Marshall. 

♦F.  J.  wals. 

Wm.  Ball. 

F.  H.  Baker. 

Wm.  A.  McHenry. 

*Geo.  M.  (''happel,  M.  D. 

R.  E.  Fuller. 

♦L.  M.  Tarr. 

Prof.  C.  F.  Woodward. 

Chas.  Reinecke. 

M.  L.  Archer. 

Charles  J.  Fulton. 

R.  Z.  Latimer. 

Miss  LA.  McCready. 

Cbas.  F.  Linnan. 

J.  A.  Peters. 

C.  E.  Wright. 
W.  A.  Crowley. 
M.  Wemple. 
Geo.  F.  Parker. 
J  P.  Jackson. 

F.  L.  Williams. 
J.  L.  Cole. 
J.  G.  Culver. 
Prof.  S.  J.  Buck. 
Geo   F.  Ellis. 
W.  T.  Anderson. 

E.  C.  Crenelle. 
Miss  I.  Whorley. 
M.  T.  Ashley. 
H.  R.  Wells. 

E.  F.  Wulfke. 
Prof.  J.  L.  Tllton. 
Prof.  A.  A.  Veblen. 
Mrs.  C.  M. Hobby. 
J  B.  Parmelee. 
•Fred.  Z.  Gosewlsch. 


STATIONS. 


Eeosauqua 

Knoxvllie... 

Le  Claire 

LanMng 

Larch  wood 

Larrabee. 

Lenox 

Le  Mars 

Linn  Grove 
(Mt.  Vernon).... 

Malvern 

Maquoketa 

Mason  City 

Marshall  town — 

Maxon  (Albla) 

Millman 

Mooar 

Monticello 

Mt.  Vernon 

Mt.  Ayr 

Mt.  Pleasant 

New  Hampton... 

Newton 

North  wood 

OdelMlt 

Ogden 

Omaha,  Neb 

Osceola 

Ovid 

Osage 

Oskaloosa 

ottumwa 

Plover 

Portsmouth 

Primghar 

Red  Oak 

Relnbeck 

Rock  Rapids 

Rockwell  City... 

St.  Charles 

Scran  ton 

Seymour 

SlDley 

Sidney 

Sigoumey 

Sioux  City 

Sac  City 

Spencer 

Spirit  Lake 

Duuart  .....•••«... 

Toledo 

Vinton 

Villlsca 

Washington 

Waterloo 

Waverly 

Waukee 

WehsterClty 

Wilton  Junction. 

Winterset , 

West  Bend 


OB8BBVSB8. 


Prof.  J.  H.  Landes. 
Casey  and  Reaver. 
Hlver  Observer. 
G.  H.  Markley. 

E.  W.  Stokes. 
H.  B.  Strever. 
J.  L.  Hurley. 
Dr.  T.  E.  Cole. 

Rev.  J.  W.  Hubbard. 
Mrs.  M.  B.  Stern. 
R.  F.  Norton. 
J>r.  A.  B.  Bowen 
H.  I.  Smith. 
C   M.  Cook. 
Gus  Johnson. 
W.  H.  Shaul. 

F.  G.  Thomas. 
Henry  D.  Smith. 
Prof.  A.  CotUn. 
J.  W.  Beard 

Dr.  Max  E.  Witte. 
J.  H.  Garland.  Jr. 
C.  L.  Gabrilson. 
A.  Lufkln. 
A.  L.  Thompson. 
E.  Starner. 
E.  Say re. 
*L.  A.  Welch. 

A.  W.  Lewis. 
H.  C.  Miller. 

G.  D.  Pattingill. 
Jos.  Boyd. 

L.  J.  Baker. 

J.  8.  Smith. 

J.  W.  Dahlheimer. 

E.  8.  Proper. 

Geo.  W.  Holt. 

Dr.  L.  B.  Hathaway. 

W.  C.  Wyckoff. 

Prof.  G.  B.  Bigg. 

B.  D.  Minard. 
N.  C.  Nelson. 
Mrs.  C.  A.  Conger. 
H.  G.  Doolittlc. 
G.  V.  Swearlngen. 
Prof.  E.  H.  Griffin. 
»U.  G.  Pursell. 
Dr.  C.  Brown. 

S   Gillespie. 
W.  C.  Drummond. 
J.  C.  Pugh. 
Chas.  Mason. 
T.  F.  McCune. 
H.  C.  Stoddard. 
Wm.  A.  Cook. 
M.  L.  Newton. 
H.  8.  Hoover. 
N.  O.  Wragg. 
Louis  Frank. 
J.  M.  Rider 
W.  W.  McKnlght. 
Phil.  Dorweller. 


♦U.S.  Weather  Bureau. 
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WB&THBB  CROP  OBBEBVBRS. 


ifK;::;;;:::: 

Alta. 

Atwood'.'.'.' .  .'■'■ 
Battle  Creek,... 

Brlstoii'.!! 

CenWrTtUa 

ObBrlea  C[t7.... 

Oh&TltOD 

GlarkSTlUe 

OoprectlonTllle . 
OomliiB. 

GDUncIl  BluiSB.. 

OreatoD 

D&nTllle 

ESmersoD 

Ely 

FoDMoalle 

Ford 

Fort  Dodge 

Orlnneli !!::!'!!! 
Gathrls  Center. 
^Mger.....  ..... 

HumastoQ 

iDdependence... 

Iiidl&iiol& 

Jelfersoo 

KnoxTllla 

Larrabee 


J.  H.  Van  Zaat. 
Wm.  Merest. 
Jonas  Ou'hman. 
O.  D,  Reed. 
J.  H.  Tannei. 
A.  Prelton. 
L.  O.  Harris. 
a.  W.  Wells. 
Henr;  Galley. 


Hon.  W.  B.  Chapman. 
Jerome  Smith. 
Oha».  Larrabee. 
L.  Pronty. 

H.  V.  Asuby, 
BheimaD  Hattbews. 


W.  W,  Ballev. 
O.  E.  Dillingham. 
James  Piper. 
Hon.  S.  U.  Moore. 
C.  L.  Thomas. 
T.  B.  Hammer. 
S.M.Taylor. 


LeMars 

Lockrldge 

Harsballtown.. 
MMon  Oltj 

ufplefUUit:!! 

Hilton 

Mount  Vernon. 
Nortb  English.. 

Orange  oity.'.!!! 

PatoD 

Pittsburg 

Sock  Rapids.... 
Huck well  City.. 

SoBSrIllo 

Ruthven 

Sageirllle 

aeymout... 

Shenaodoab..  . 
South  Amana.. 
State  Center.. ., 
Samner. 

Unity!:!"  .!!! 

Van  ilorne 

Washta 

Willow  Creek... 

Wlnterset 

Wall  Lake 

WUton 

West  Union 


Johb  F.  Firman. 
Hon.  B.  B.  Packard. 

Wm.  Nettlelon. 


Thos.  Boot. 


METEOROLOGICAL  8UMMAEY  FOE  1896. 

Atmogpheric  i^-essure. — Meaa  atmoepberic  presBure  for  tha  year,  30  09 
inohes.  The  hig'heat  pressure  recorded  at  aaj  statioa  was  30  90  inches,  on 
Januarj  3d,  at  Clarinda  and  Omaha;  and  at  Cresco  November  30th.  The 
lowest  observed  was  39  12  inches,  on  March  3Sth,  at  Sioux  Cltjr.  The 
r&nge  for  the  state  was  1.78  ioches. 

Temperature  — The  mean  temperature  for  the  jear  was  48.5°,  whieh  i« 
about  S°  above  the  annnal  averag'e.  The  highest  mean  reported  was  53°. 
at  Keokuk,  and  the  lowest  11.2°,  at  Sioux  City.  The  maximum  tempera- 
tnre  reported  woe  104°,  at  Malvern,  Estherville  and  Madrid,  on  Juljr  3d, 
and  the  same  extreme  at  same  places  Auf^ust  7th.  The  minimum  lor  tbe 
year  was  30°  below  zero,  on  January  4tb,  at  Cresoo.  The  range  for  the 
state  was  124°. 

jPredirftatton. — Averag'e  for  the  year,  37.45  inches,  S.57  inches  above  the 
state  normal.  The  highest  total  recorded  was  51. SO  inches,  at  Waterloo. 
Davenport  and  Primghar  reported  the  lowest  amount — 33.69  inches. 

Wind  and  WeaVier. — Prevailing  direction  of  wind,  northwest;  hitchest 
velocity,  60  miles  an  hour,  at  Davenport,  May  ]6th.  Averag-e  daily  wind 
movement,  191  miles.  There  were  145  clear,  103  ctoady  and  181  partly 
cloudy  days.     Rain  fell  at  some  point  in  the  state  on  B6  days. 


For  the  purpose  of  study  and  comparison  v 
showing  the  mean  relative  humidity  of  the  a 
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Des  Moines  for  the  six  crop  months  (April  Ist  to  October  Ist)  in  the  years 
1894  and  1896.  The  season  of  1894  was  phenomenally  dry,  especially  daring 
the  crop  growing  months  of  May,  June,  July  and  August.  The  season  of 
1896  was  unusually  wet,  with  more  than  normal  amount  of  cloudiness. 
The  following  table  gives  the  mean  monthly  humidity  for  the  two  seasons, 
expressed  in  percentages: 


MOOTHS. 

1804. 

1888. 

April 

63.7 
54.6 
54.6 
45.8 
55.8 
09.1 

68  6 

May 

09.1 

June 

06.9 

July 

09  5 

August. 

78.6 

Seotember 

76  8 

Means 

57.2 

69.5 

Here  we  note  a  difference  of  12  per  cent  in  the  mean  relative  humidity 
of  these  two  seasons.  For  the  four  crop  months,  May  to  August,  the  mean 
in  1894  was  52.7  per  cent,  and  in  1896  it  was  69.5  per  cent,  a  difference  of 
about  17  per  cent.  During  the  month  of  July,  1894,  the  humidity 
measured  only  45  per  cent,  and  there  were  many  days  when  the  evening 
observations  showed  from  15  to  30  per  cent  of  relative  humidity.  In  July, 
1896,  the  average  was  about  70  per  cent,  and  there  were  some  days  when 
the  maximum  reached  very  near  to  the  point  of  saturation. 

In  1894  the  air  was  so  dry  that  the  dew  point  was  very  near  the  line  of 
freezing  temperature,  while  in  1896  the  percentage  of  humidity  was  so 
high  that  rainfall  resulted  from  a  slight  fall  of  the  temperature. 

The  year  1896  is  notable  from  the  fact  that  the  fall  months  were  exces- 
sively damp,  cloudy  and  cool.  It  was  a  year  without  an  Indian  summer, 
which  is  a  rare  occurrence  in  this  region. 


MONTHLY  SUMMARIES  FOR  1896. 


JANUARY. 

The  month  was  usually  mild  and  pleasant.  The  mean  temperature  for 
the  state  was  23.4°,  which  is  7°  above  the  January  normal.  The  coldest 
period  was  from  the  1st  to  the  5th,  and  the  lowest  recorded  temperature 
in  the  state  was  20°  below  zero,  at  Cresco,  on  the  4th. 

The  average  precipitation  was  .48  of  an  inch — .9  of  an  inch  below 
normal.  The  least  amount  reported  was  a  trace,  at  Denison  and  Bock 
Bapids;  the  greatest  amount  2.10  inches,  at  Seymour. 

There  were  10  clear  days,  11  cloudy,  and  10  partly  cloudy.  The  highest 
atmospheric  pressure  of  the  year,  30.90  inches,  occurred  on  the  3d,  at 
Olarinda  and  Omaha. 


FEBRUARY. 

The  month  was  unusually  warm  and  pleasant,  and  notably  free  from 
violent  storms  and  the  extremes  incident  to  midwinter  in  this  midland 
region. 
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The  monthly  mean  temperature  for  the  state,  as  reported  by  ninety- two 
obseryers,  was  27.4^,  which  is  about  5^  above  the  February  normal.  The 
hififhest  reported  was  78°,  at  Glenwood  and  Omaha,  on  the  26th;  lowest, 
13°  below  zero,  at  Cresco,  on  the  30th,  and  Wilton,  on  the  17th.  During^ 
the  past  twenty- five  years  there  have  been  six  warmer  Februarys. 

The  average  precipitation  was  .71  of  an  inch.  Ottumwa  reported  the 
largest  amount,  2.40  inches;  least  amount,  .04  of  an  inch,  at  Spencer. 
There  were  12  clear  days,  and  more  than  the  average  amount  of  sunshine. 

obsbbvkbb'  notes. 

Bonaparte— B.OK.  B.  R.  Valb:  The  winter's  frost  practically  out  of  the 
l^round.    A  mild,  pleasant  and  profitable  month. 

CTTiartton— Hon.  S.  H.  Maxlobt:  Roads  have  been  good  all  the  month 
except  the  last  week. 

Clartitda — ^A.  S.  Van  Sandt:  A  warm,  dry  month.  A  good  deal  of 
ground  plowed  during  the  last  week. 

ClinUm — Dr.  Luke  Roberts:  Thirteen  days  of  fair  sleighing  during 
the  month.  The  windstorm  of  the  18th  amounted  to  a  blizzard,  as  the 
snow  lying  on  the  ground  was  lifted  and  drifted  about  most  fantastically, 
and  it  was  accompanied  by  a  liberal  supply  of  sand  and  dirt  which  the  30- 
mile  wind  had  gathered. 

EUcader — Chablxs  Rbinecke:  Ice  broke  and  went  out  in  Turkey  river 
on  the  25  th. 

Emmetsburg—J,  H.  Cabmichakl:  Dust  and  sandstorm  on  the  18th; 
geese  and  ducks  flying  north  on  the  14th;  meadow  larks  seen  on  the  28th. 

MARCH. 

The  month  of  March  was  cool  and  dry.  The  mean  temperature  for  the 
state  was  30  9°,  which  is  about  1^  below  the  normal,  The  highest  temper- 
ature reported  was  81°,  at  Belknap,  on  the  30tb;  lowest,  12°  below  zero, 
at  Rock  Rapids,  on  the  13th. 

The  average  precipitation,  as  shown  by  reports  from  ninety-nine  sta- 
tions, was  1.10  inches,  which  is  .97  of  an  inch  below  normal.  Sidney 
reports  the  largest  amount,  3.99  inches,  least  amount,  .16  of  an  inch,  at 
Keosauqua. 

The  worst  storms  of  the  month  were  duststorms,  which  were  quite 
severe  in  many  localities.  There  were  12  clear  days,  10  cloudy  and  9 
partly  cloudy. 

obsebyebs*  notes. 

Belle  PUxtne—B,  P.  Vandike:  Duststorm  on  21st,  continuing  all  day, 
restricting  the  range  of  vision  to  a  few  rods. 

BoTuiparte — HoK.  B.  R.  Valb:  A  dry,  windy  month.  Farm  work  began  on 
23d.  Soil  very  dry.  Only  about  one-fourth  the  usual  rainfall  for  the 
month. 

Charles  City — J.  W.  Smith:  A  great  amount  of  dust  in  the  air,  on  windy 
days,  from  the  18th  to  the  26th.  On  the  2l8t  the  sun  was  almost  obscured 
by  the  dust.  On  the  30th  was  another  dark  day,  followed  by  rain  and 
thu  nderstorm. 

Coming — J.  W.  Bixby:  Heavy  thunderstorm  on  evening  of  the  27th, 
1;he  flrst  of  the  year.     Thermometer  fell  40°  in  six  hours  on  the  31st. 
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Dow8 — R.  E.  Fuller:  Very  hi^h  wind,  with  clouds  of  dust,  on  the 
2l8t.  First  thunderstorm  of  the  year  on  the  27th,  with  hail;  another  of 
the  same  sort  on  the  31st. 

Clinton — Db  Luke  Robebts:  March,  1896,  did  not  depart  materially 
from  the  characteristics  of  the  first  spring  month.  Most  of  the  conditions 
were  near  normal. 

The  mean  temperature  of  the  month  was  32.4^;  the  highest  tempera- 
ture, 69°,  date  Slst;  lowest  temperature,  5°  above  zero,  date  13th;  coldest 
day,  13.7°,  date  IStb;  rainfall,  95  of  an  inch;  number  of  storm  days,  7; 
number  of  cloudy  days,  9;  number  of  clear  days,  11;  per  cent  of  cloudiness, 
46;  prevailing  direction  of  wind,  northwest;  masimnm  velocity,  22  miles 
an  hour,  date  21st;  total  movement  of  wind,  5,500  miles.  The  greatest 
March  movement  of  wind  during  the  last  fifteen  years  was  8,330  miles^ 
occurring  in  1883. 


APRIL. 

The  noteworthy  features  of  the  month  of  April  were  abnormally  high 
temperature  and  excessive  rainfall  —  a  combination  rarely  experienced 
BO  early  in  the  season.  The  mean  temperature  for  the  state  was  54  5°, 
which  is  6.5°  above  the  normal.  The  firsb  decade  was  unseasonably  cold, 
the  records  of  the  central  station  showing  an  accumulated  deficiency  of 
51°  (below  normal)  on  the  9th;  but  at  the  close  of  the  month  there  was  an 
excess  of  166°,  an  average  daily  excess  of  5.5°  for  the  full  month.  The  last 
freeze  was  noted  on  the  morning  of  the  10th,  after  which  date  there  were 
no  killing  frosts  observed  in  the  state.  It  was  the  warmest  April,  on  the 
average,  ever  known  in  this  state  since  the  stations  of  observation  have 
been  established;  and  it  was  also  one  of  the  wettest  Aprils  on  record. 

The  average  precipitation  for  the  state  was  5.02  inches,  which  amount 
is  2.42  inches  above  the  April  normal  in  Iowa.  The  distribution  was  more 
nearly  equal  than  usual,  all  parts  of  the  state  receiving  ample  moisture  to 
serve  the  present  needs  of  vegetation.  The  higl^est  amount  reported  was 
9.67  inches  at  Cedar  Falls,  and  the  lowest,  2.35  inches  at  Keokuk.  Distrib- 
uted by  districts  the  averages  were  about  as  follows:  Northeast  district, 
6.02;  North  Central,  6  01;  Northwest,  5  78;  West  Central,  6.30;  Central,  5.20; 
East  Central,  6  70;  Southeast,  4.10;  South  Central,  3.40,  and  Southwest, 
3.45  inches.  A  considerable  portion  of  the  precipitation  that  fell  in  the 
first  decade  was  in  the  form  of  snow,  sleet  and  hail. 

The  high  temperature  and  frequent  showers  of  the  second  and  third 
decades  of  the  month  pushed  vegetation  forward  at  an  unusual  pace,  and 
at  the  close  the  season  was  rated  as  ten  days  earlier  than  the  average  of 
recent  years.  It  was  a  notably  favorable  month  for  farm  work  and  growth 
of  crops. 

OBSBBVEBS*  NOTES. 

AUa — David  E.  Haddbn:  On  April  7th,  from  5  to  7  o'clock  P.  M.,  a 
very  heavy  thunderstorm,  accompanied  by  high  wind,  hail,  sleet  and  snow, 
and  followed  by  heavy  rain,  prevailed.  Hail  and  sleet  drifted  from  sizto 
eight  inches  deep  in  places.  Lightning  was  intensely  vivid  and  sharp,  and 
struck  several  telephone  poles  near  town;  the  storm  was  a  phenomenal 
one  for  the  time  of  year.  Another  heavy  rain,  with  sleet,  occurred  on  the 
8th,  from  3  to  7  o'clock  p.  m. 
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ClinScn — Db.  Luke  Robvrts:  My  memory  does  not  recall  an  April 
dnringf  the  last  two  decades  in  which  so  many  meteorological  conditions 
seemed  more  happily  combined  and  seasonable,  than  those  credited  to 
ApHl,  1896. 

The  mean  temperature  was  56.5°,  or  7.4°  above  normal.  Not  only  this, 
but  it  was  the  warmest  April  in  eighteen  years  by  3.3°.  April,  1881,  was 
the  cold  April,  recording  a  mean  of  42.7°,  giving  a  range  of  temperature 
of  13.8°. 

The  cold  period  of  the  month  was  from  the  1st  to  the  10th;  the  last 
freeze  occurring  on  the  latter  date.  After  this,  on  the  22d,  there  was  one 
light  frost. 

Total  precipitation  for  the  month  was  4  33  inches  This  is  1. 33  inches 
above  normal.  There  was  thunder  and  lightning  on  seven  different  days, 
but  mostly  mild  —  no  damage  reported. 

Bonaparte — Hon.  B.  R.  Val.e:  A  seasonable  month,  very  like  that  of 
1895,  only  warmer.  Rainfall  for  March  and  April  this  year  exceeds  same 
period  last  year  by  .08  of  an  inch  —  nothing  to  brag  on. 

Coming —  J.  W.  Bixby:  There  were  eight  thunderstorms  during  April, 
but  none  of  much  severity.     Fine  growing  weather. 

Grand  MeadoWn  Clayton  County— F.  L.  Williams:  Rainfall,  6  32  inches 
—  the  heaviest  for  any  April  in  fifty  years.  In  1856  the  amount  was  5 
inches.     Springs  and  wells  beginning  to  run. 

Grundy  Center— Geo.  F.  Ellis:    Good  feed  in  pastures  April  10th. 

Humboldt— H.  S.  Wells:  This  season  beats  last  year  in  every  way. 
Fruit  in  full  bloom.     Work  well  along. 

Iowa  Fall8 — J.  B.  Pabmelee:  Sixth,  sowing  wheat;  13th,  seeding 
begins  in  earnest;  16th,  making  garden;  20th,  plowing  for  corn  begun; 
27th,  plum  blossoms;  28th,  apple  blossoms. 

MAY. 

The  month  was  characterized  by  the  prevalence  of  low  atmospheric 
pressure,  high  temperature,  excessive  rainfall  and  severe  local  wind- 
storms. 

The  mean  temperature  for  the  state,  as  deduced  from  ninety-nine  sta- 
tions, was  65.5°,  which  is  5  8°  above  normal.  It  was  the  warmest  May 
since  1881,  according  to  the  records  of  the  United  States  Weather  Bureau 
stations  within  the  state. 

The  average  rainfall  for  the  state,  as  shown  from  records  of  107  sta- 
tions, was  6.69  inches— 2.54  inches  above  normal.  The  highest  measure- 
ment was  reported  from  Mt.  Ayr— 11.79  inches.  All  parts  of  the  state 
suffered  to  some  extent  from  excess  of  moisture.  The  bulk  of  the  rainfall 
came  in  the  second  decade  of  the  month. 

OBSBBVEBS'     NOTES. 

Amana — C.  Schadt:  During  the  thunderstorm  on  the  23d,  1.70  inches 
of  rain  fell,  in  twenty  minutes,  and  1.94  inches  in  fifty-five  minutes. 

Bonaparte — Hon.  B  R.  Vale:  Exceedingly  wet  since  the  12th;  7.54 
inches  of  rain,  the  greatest  monthly  precipitation  for  five  years.  No 
farm  work  done  since  the  12th. 

Toledo— Chables  Mason:     The  total  precipitation  for  the  two  months » 
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April  and  May,  is  11  08  inches,  and  for  the  year  up  to  the  present  time  is 
13.62  inches.    The  general  outlook  for  crops  is  splendid 

Onawa—C,  G.  Pebkins:  Following  are  the  records  of  precipitation  at 
Onawa  from  January  Ist  to  June  Ist,  1896:  January,  .30;  February,  .28; 
March,  1  34;  April,  6.18;  May,  7.34.  Total  for  the  five  months,  15.44  inches. 
The  average  for  this  period  in  the  last  seventeen  years  is  11  34  inches. 

MAT*B  DBSTBUCTIVB  STOBMS. 
[From  Monthly  Review,  May.  1896  ] 

The  meteorological  pendulum,  in  swinging  from  the  extreme  of  drouth 
to  the  opposite  extreme  of  excessive  rainfall,  brought  the  usual  accom- 
paniment of  elemental  disturbance.  The  reaction,  as  was  to  be  expected, 
caused  numerous  violent  local  storms,  involving  sad  losses  of  life  and 
property. 

This  great  interior  valley  is  irrigated  by  cyclonic  storms  which  must 
needs  be  produced  by  a  vast  expenditure  .of  nature^s  energies.  These 
cyclones  are  as  essential  as  sunshine  to  the  life,  health  and  prosperity  of 
this  region,  and  though  the  gigantic  forces  employed  in  the  production  of 
cyclonic  movements  sometimes  cause  violent  action  of  the  elements,  yet 
the  good  resulting  therefrom  immeasurably  exceeds  the  incidental  ill. 

The  month  of  May,  1896,  has  been  made  historic  by  its  unusual  number 
of  violent  local  storms,  involving  considerable  loss  of  life  and  destruction 
of  property  amounting  to  millions  of  dollars.  These  more  violent  disturb- 
ances have  occurred  within  a  wide  belt  extending  from  near  the  Qnlf  of 
Mexico  to  Lake  Huron,  involving  portions  of  Texas,  Oklahoma,  Kansas, 
Nebraska,  Missouri,  Iowa,  Illinois  and  Michigan,  with  considerable  excess 
of  force  in  a  number  of  states  eastward  of  this  belt.  Iowa  has  suffered 
quite  severely,  though  the  life  and  property  losses  have  been  much  less 
than  in  a  number  of  other  states 

THE   STOBM  OF   MAY   24TH. 

The  most  disastrous  windstorm  of  the  month  in  this  state  occurred  on 
the  night  of  Sunday,  May  24,  and  the  worst  effects  were  produced  in  Polk, 
Jasper,  Delaware  and  Clayton  counties. 

That  day  was  one  long  to  be  remembered  by  those  who  took  note 
of  the  meteorological  conditions.  The  remark  was  frequently  heard, 
'* This  is  a  genuine  cyclone  breeder."  The  wind  was  southerly,  the  tem- 
perature of  the  day  being  considerably  above  normal,  with  a  high  percent- 
age of  humidity  and  increasing  cloudiness. 

The  weather  map  on  the  morning  of  the  24th  showed  a  *'  low,**  or 
cyclone,  advancing  from  the  northwest.  The  evening  map  indicated  that 
the  low  had  advanced  rapidly  during  the  day,  and  was  then  central  in 
South  Dakota,  Iowa  being  in  the  southeast  quadrant  of  the  depresaed 
area. 

At  the  Des  Moines  station  the  air  seemed  unusually  oppressive,  with 
high  **  sensible  temperature,*'  and  with  the  approach  of  nightfall  the 
western  heavens  became  murky  with  advancing  storm  clouds.  At  about  9 
p.  M.  a  very  heavy  and  threatening  bank  of  cloud  appeared  in  the  north- 
west, coming  rapidly  toward  the  southeast,  apparently  moving  directly 
toward  this  city.  The  flashes  of  lightning  were  vivid  and  almost  inoes- 
sant,  and,  as  the  cloud  approached,  the  sound  of  thunder  was  continaons. 
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varied  only  by  frequent  londer  crashes  and  cracklings  of  the  electric  fluid . 
Sends  of  clouds  and  some  heavy  masses  of  cumulus  were  observed  moving 
with  unusual  rapidity  from  the  south  and  southwest  toward  the  vortex  of 
the  cominjf  storm.  In  fact,  the  visible  masses  of  vapor  from  all  points 
appeared  to  be  drawn  irresistibly  to  the  center  of  the  storm,  as  puif s  of 
smoke  are  drawn  toward  the  funnel  of  a  chimney. 

An  apparent  change  was  then  noted  in  the  direction  of  the  storm,  its 
oonrse  being  deflected  toward  the  east  and  northeast.  The  central  shaft  of 
disturbance  passed  within  six  miles  of  the  northern  limit  of  Des  Moines, 
and  its  swiftness  of  movement  was  noted  when  it  reached  a  point  directly 
north  of  the  city.  The  characteristic  roar  of  the  tornado  was  heard  by 
hundreds  of  observers  who  closely  watched  the  awful  spectacle.  The 
sound  was  easily  distinguished  from  the  frequent  peals  and  crashes  of 
thunder,  being  continuous  and  resembling  the  noise  of  heavy  trains  on  a 
distant  railway.  Those  who  noted  the  passing  of  that  storm  and  hoard  its 
peculiar  roar  were  strongly  impressed  by  the  belief  that  the  next  morning 
would  bring  news  of  disastrous  effects  along  its  pathway  from  west  to 
east;  and  the  result  more  than  justified  their  fears. 

The  character  of  the  storm  was  made  evident  by  observations  at  points 
where  the  greatest  destruction  was  wrought.  The  people  who  resided  in 
or  near  its  pathway  say  that  heavy  rain  and  sharp  lightning  preceded  the 
windstorm,  which  lasted  but  a  few  moments. 

The  records  of  the  insurance  offices  of  this  city,  wherein  losses  by  wind 
are  covered,  show  that  the  storm  began  its  work  of  destruction  southwest 
of  Woodward.     The  first  complete  loss  occurred  in  section  31,  Des  Moines 
township,  Dallas  county,  where  the  bams  and  residence  of  a  Mr.  Gill  were 
swept  away,  happily  without  loss  of  life.     At  this  point  a  schoolhouse  was 
whirled  away,  leaving  the  flsor,  and  not  a  timber  of  the  house  has  been 
discovered.    In  section  34  of  the  same  township,  the  buildings  of   Mr. 
William  Nixon  were  damaged.     The  storm  passed  north  of  Granger,  caus- 
ing' damage  at  various  points.    In  section  4,  Jefferson  township,  Polk 
county,  Mr.  Heckman*s  buildings  were  destroyed  and  a  fine  grove  of  trees 
rained — ^* twisted  into  matches" — but  no  one  injured.     At  that  place,  Mr. 
Heckman  says,  the  storm  cloud  deflected  southward  a  mile  or  two,  then 
crossed  the  river  and  went  eastward  toward  Ankeny,  Bondurant  and 
Valeria.     A.  number  of  losses  were  suffered  near  Ankeny,  in  Crocker  town- 
ship;   also  in  Douglas  and  Franklin  townships,  near  Bondurant.     The 
storm  then  passed    into  Poweshiek  township,  Jasper  county,   striking 
Valeria  in  its  course,  and  going  thence  north  of  east  to  a  point  near  Bix- 
ter,  where  its  destructive  force  abated.     From  the  point  of  inception  to 
its  ending  the  track  forms  a  slightly  curved  line,  or  change  of  course  from 
southeast  toward  the  northeast.     The  width  of  the  main  track  was  from 
about  1,000  to  3,000  feet.     Outside  of  this  track  some  destructive  effects 
were  produced  by  lateral  currents,  or  side  winds  flowing  towards  the 
central  shaft  or  funnel.     There  are  some  indications  of  the  action  of  sev- 
eral minor  tornadoes  within  the  belt  covered  by  the  storm.     Losses  have 
been  reported  in  Madison  township,  several  miles  from  the  main  track. 

A  visit  to  Bondurant  and  Valeria,  by  the  director  and  assistant  director 
of  this  service,  gave  sufficient  evidence  as  to  the  character  of  the  storm. 
The  characteristic  effects  of  torn  ad  ic  force  were  noted  at  a  number  of 
points,  notably  at  the  Bailey  farm,  near  Bondurant,  at  Valeria  and  in  the 


14  ANNUAL  REPORT  OP  THE 

timbered  tract  along  the  Great  Western  railway  east  of  the  latter  place. 
On  the  south  side  of  the  central  track  trees  and  wreckage  of  bnildings 
pointed  toward  the  northeast;  north  of  the  center  the  debris  was  strewn 
towards  the  southwest.  The  uplifting  power  of  the  storm  were  shown  in 
the  uprooting  of  trees  and  tossing  them  bodily,  roots,  trunks  and  branchea, 
oyer  the  railway  embankment.  The  writer  saw  one  instance  of  that  kind, 
the  tree  measuring  18  inches  in  diameter  at  the  butt  and  well  proportioned 
in  height.  Scores  of  yery  heayy  trees  were  first  uprooted  and  then 
dragged  bodily,  tops  foremost,  from  fiye  to  ten  rods.  The  destruction  of 
the  railway  bridge  beyond  Valeria  was  a  maryelous  exhibition  of  the 
uplifting  force  of  the  storm  at  the  center  of  its  track. 

Luckily  there  was  no  town  on  the  direct  line  of  the  storm,  though  it 
narrowly  missed  Bondurant  and  grazed  Valeria  closely.  If  either  place 
had  been  right  in  its  path,  no  habitation  or  other  building  would  hare 
suryiyed  the  shock.  The  entire  length  of  the  pathway  of  destruction  w^as 
nearly  forty  miles,  though  at  numerous  points  on  the  line  but  sliifht 
effects  are  yisible. 

The  destruction  of  property  will  probably  aggregate  from  $70,000  to 
980,000;  but  worst  of  all  is  the  loss  of  human  liyes,  and  the  terrible  suffer- 
ing endured  by  the  bruised  and  mangled  suryiyors.  The  total  number  of 
deaths  is  reported  to  be  twenty  people,  of  yarious  ages. 

The  time  occupied  in  passing  oyer  the  forty  miles  of  its  track  was  about 
an  hour  and  twenty  minutes,  as  nearly  as  we  can  estimate  from  the  yari- 
ous reports.  It  is  said  that  the  clocks  which  were  stopped  near  Valeria, 
point  to  the  hour  of  10:40.  At  Bondurant  the  residents  say  the  storm  struck 
there  at  10:30.  It  certainly  began  its  operation  at  the  extreme  western 
end  of  the  line  as  early  as  9:20  p.  m. 

STORMS  AT  OTHSB  POINTS. 

On  the  same  night  (May  24th)  seyere  wind  squalls  occurred  at  yarious 
points  in  Delaware  and  Dubuque  counties,  followed  by  heayy  downpours, 
causing  destructiye  floods. 

Near  Manchester  numerous  buildings  were  leyeled  by  the  hurricane, 
and  at  Dyersyille  and  New  Vienna  extensiye  damage  was  caused  by  floods. 

A  cloudburst  caused  a  yery  damaging  flood  between  North  McGregor 
and  Beulah,  and  newspaper  reports  state  that  three  whole  families  were 
swept  away  with  a  loss  of  eighteen  liyes.  The  entire  yalley  between  those 
two  points  was  swept  nearly  clean  of  bridges  and  buildings.  Nomerons 
freight  cars  were  swept  from  the  tracks  of  the  Chicago,  Milwaukee  <fe  St. 
Paul  road  and  seyeral  thousand  feet  of  railway  track  oarried  away. 

The  floods  were  also  damaging  at  Dubuque,  and  at  Dnrango,  six  miles 
west  of  Dubuque,  the  railway  station  was  swept  away  and  flye  persons 
were  drowned.  It  was  a  night  of  fearful  storms,  attended  by  loss  of  life 
and  property,  in  Iowa,  Illinois  and  other  western  states. 


JUNE. 

The  month  of  June  was  notably  genial  and  fayorable  to  all  forma  of 
life.  The  mean  temperature  for  the  state  was  69  1^,  which  is  the  normal 
for  the  month.  There  were  but  few  oppressiyely  warm  days,  and  these 
were  followed  by  nights  of  refreshing  coolness. 
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The  averag>e  precipitation,  as  Bhown  by  the  records  of  105  stations,  was 
3.11  inches.  The  distribution  was  quite  unequal,  the  largest  amount 
reported  being*  7.89  inches  at  Atlantic,  and  the  least  .81  of  an  Inch  at  Vin- 
ton. The  rainfall  was  1.48  inches  below  the  June  normal,  but  the  ample 
supply  of  water  stored  in  the  soil  in  April  and  May  prerented  any  injury 
to  crops  by  the  shortage  in  this  month. 

OBSBBVBBS*   NOTBS. 

Amana — C.  Schadt:    Harvesting  rye  began  on  the  32d. 

Atlantic— J,  W.  Love:  Hail  stones  larger  than  hens*  eggs  fell  for  several 
minutes  on  the  5th. 

AtlanUc  (near) — Gbo.  W.  Franklin:  High  wind  from  northwest  at  11:30 
p.  M.,  24th.     Windmills,  small  buildings,  etc.,  were  destroyed. 

Bonaparte— Hon.  B.  B.  Valb:  A  seasonable  month  and  no  heavy  rains 
or  storms,  but  a  uniformly  low  barometer  from  May  10th  to  the  close  of 
June  without  much  variation. 

Clinton — Db.  Lukx  Bobbbts:  June,  1896,  was  a  very  fine  month.  The 
growth  and  development  of  all  products  of  the  farm  have  been  almost 
phenomenal.  The  same  can  be  said  of  garden  truck  and  most  kinds  of 
fruit.  The  apple  crop  seems  not  as  great  as  in  some  years.  Berries  and 
grapes  are  abundant  —  the  former  of  excellent  quality  and  the  latter 
promise  to  be.  The  vines  seem  much  more  vigorous  and  hearty  than  fdr 
several  years. 

JULY. 

The  mean  temperature  of  July,  shown  by  reports  from  103  meteorolog- 
ical stations,  was  73.6^,  which  is  .5^  below  normal.  The  highest  tempera- 
ture reported  was  104°,  at  Malvern,  on  the  3d;  lowest,  42°,  at  Elkader  and 
Mason  City,  on  the  9th  and  16th. 

The  average  rainfall  for  the  state,  as  reported  from  105  stations,  was 
^,90  inches,  which  is  2.60  inches  above  the  normal.  The  bulk  of  this  large 
amount  of  rainfall  came  in  the  last  half  of  the  month,  causing  much 
delay  in  completing  harvesting  and  considerable  dama^r®  ^  grain  in  shock 
and  stack.  The  largest  amount  reported  was  12  67  inches,  at  Mooar,  and 
the  least  amount,  1.61  inches,  at  Bock  Bapids.  It  was  an  unusually  wet 
July,  espeeially  unfavorable  for  harvesting  and  threshing  small  grain. 
Heavy  showers  with  severe  wind  squalls  were  frequent  in  the  latter  part 
of  the  month. 

OBSBBYBBS'  NOTBB. 

Alia — David  E.  Haddbn:  A  destructive  hail  and  windstorm  passed 
throug>h  the  north  central  part  of  Buena  Vista  county  Sunday  evening, 
the  26th,  about  7  o'clock.  The  day  had  been  peculiarly  warm  and  oppres- 
sive, and  during  the  afternoon  a  storm  formed  in  the  south.  It  passed 
over  town  in  the  shape  of  a  gentle  and  refreshing  shower.  About  half 
past  6  another  storm  formed  in  the  northwest,  the  clouds  being  of  a  deep 
blue  color.  It  swept  along  the  northern  horizon  and  disappeared  to  the 
northeast.  Monday  morning  the  news  of  a  terrible  hailstorm  reached 
town.  It  entered  the  county  on  the  west  lines  of  Elk  and  Brooke  town- 
ships, and  was  four  miles  in  width.  Crops  were  devastated,  poultry  and 
young  stock  killed  or  drowned,  windows  and  roofs  smashed  by  the  falling 
hail.     With  possible  exceptions,  the  crops  on  the  four  tiers  of  sections  are 
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entirely  destroyed.  The  storm  continaed  tbroagh  Scott  aad  Lincoln 
townships  with  terrible  destruction  to  everything  in  the  shape  of  yeg'eta- 
tion.  It  is  estimated  the  damage  in  this  county  will  reach  the  neighbor- 
hood of  360,000.  A  number  of  the  farmers  affected  by  the  storm  carried 
insurance  on  their  crop  and  stock.  The  Farmers  Mutual  of  Buena  Vista 
county  is  interested  in  several  instances.  It  is  very  hard  on  some  of  the 
farmers  who  have  been  working  all  summer,  and  who  see  their  work  and 
expenditures  come  to  naught  in  a  few  minutes. 

In  Cherokee  and  Plymouth  counties  the  storm  did  a  vast  amount  of 
•damage,  these  counties  being  hit  as  hard  as  Buena  Vista. 

Plover — J.  8.  Smith:  Sunday  night,  the  26th,  heavy  north  wind  blew 
corn  down  quite  bad.  Eight  miles  south  the  wind  did  considerable  dam- 
age to  corn.  There  was  also  considerable  damage  done  by  hail  during  the 
storm. 

Portsmouth— J ,  W.  Dahlhbimicb:  On  the  26th,  terrific  windstorm 
accompanied  with  thunder  and  rain. 

Primghar — E.  S.  Pbopeb:  Terrific  windstorm  on  the  evening  of  the  2d. 
Considerable  damage  done;  barns,  etc.,  blown  down. 

Sidney— G.  V.  Swbarikgen:  An  electric  storm  on  the  night  of  the  87th. 
No  damage  done.  Lightning  almost  continuous  for  about  four  hours;  a 
few  heavy  peals  of  thunder.  Considerable  wind,  which  downed  corn 
badly  in  many  places;  also  upset  and  unroofed  a  number  of  corn  cribs 
and  outbuildings  on  the  west  of  Nishna. 

Le  Mara— Dr.  T.  E.  Cole:  A  thunderstorm  on  the  26th  was  light  in 
this  city,  but  in  northern,  eastern  and  western  parts  of  county  was 
accompanied  by  heavy  hail,  doing  a  great  amount  of  damage,  laying  small 
grain  and  corn,  and  killing  poultry  and  hogs. 


AUGUST. 

The  mean  temperature  for  August  was  71.7^,  which  is  .7^  above  the 
normal  for  this  month.  The  first  half  of  the  month  brought  the  highest 
temperature  of  the  season,  the  protracted  heated  term  being  phenom- 
enally severe  on  account  of  the  excessive  humidity.  The  excess  of  tem- 
perature at  the  central  station  for  the  first  fifteen  days  of  the  month  was 
64°,  or  more  than  4°  daily.  The  mean  relative  humidity  for  that  period 
was  76  per  cent.  The  last  half  of  the  month  was  cooler  than  the  seasonal 
average,  bringing  the  mean  temperature  of  the  month  down  to  about  the 
normal. 

The  average  precipitation  for  the  state  was  3.52  inches,  which  is  aboat 

the  normal  amount  for  August.     The  distribution  was  quite  unequal,  the 

northern  districts  receiving  less  than  other  sections.     The  highest  amouat 

reported  was  12.25  inches,  at  Centerville,  and  the  least  quantity  .86  of  an 

inch,  at  Sioux  City.     Thunder  and  hailstorms  of  unusual  severity  occurred 

in  numerous  localities. 

obsbbvebb'  koteb. 

Afton — noN.  N.  W.  Bowell:  Rivers  and  creeks  all  out  on  bottoms  on 
the  14th;  highest  since  July  5,  1888. 

Bonaparte— Hon.  B.  R.  Vale:  A  poor  month  for  saving  the  grain  crop; 
vegetation,  weeds  and  grass  unprecedented.  Closed  favorable  for  matur- 
ing the  corn  crop. 
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Coming — John  W.  Bixby:  Hot  wind  from  the  southwest  on  the  11th, 
which  scorched  leayes  on  the  trees. 

Eathervtlle — M.  L.  Abcheb:  On  the  15th,  severe  electric  storm  with  hig-h 
wind,  blowinfsf  down  frail  buildings  and  outbuildings.  Grain  stacks  and 
corn  blown  down. 

Qrand  Meadow — F.  M.  Williams:  August  15th,  a  heayy  thunderstorm, 
with  wind  and  a  little  hail,  did  great  damage  to  windmills,  trees  and 
grain  stacks;  also  blew  corn  down  badly.  A  peculiarity  of  the  month  was 
the  bright  days  and  bracing  nights. 

Northwood — A.  L.  THOMrsoN:  Excessive  heat  for  this  section  3d  to  10th, 
inclusive. 

Ovid — H.  C.  Miller:  Heavy  thunderstorms  on  the  5th,  14th  and  15th, 
with  mueh  destruction  to  property  by  lightning;  six  horses  killed,  more 
than  twenty  head  of  cattle  and  four  barns  destroyed.  Several  other 
buildings  struck,  some  stacks  damaged.  Many  meteors  seen  the  nights  of 
the  3d  and  4th. 

Spencer— F.  E.  Willard:  Severe  thunderstorms  on  the  14th  and  15th. 
On  the  15th  lightning  struck  the  German  Lutheran  church,  setting  fire  to 
the  roof  and  damaging  the  church  about  $100. 

Toledo — Chas.  Mason:  About  three  inches  of  rain  fell  this  month, 
accompanied  by  a  great  amount  of  electricity,  doing  much  damage  in 
striking  and  burning  buildings,  and  killing,  etc.  No  mention  is  made  of 
any  rodded  buildings  being  struck,  in  the  reports. 


SEPTEMBER. 

The  month  of  September  was  unseasonably  cold  and  wot,  with  less 
than  the  average  amount  of  sunshine.  The  mean  temperature  for  the 
state  was  58.5^ — 3.5°  below  the  September  normal.  The  highest  temper- 
ature reported  was  95°  at  Bonaparte  on  the  2d,  and  at  Malvern  on  the  8th; 
lowest  temperature  reported,  22°  on  the  27th  at  Mason  City.  Severe  and 
killing  frosts  occurred  on  several  days  in  the  last  decade  of  the  month. 

The  average  precipitation  was  4.09  inches — .39  of  an  inch  above  normaL 
The  distribution  was  quite  unequal,  ranging  from  9.96  inches  at  Mooar  to 
1.82  inches  at  Iowa  City. 

It  was  an  unfavorable  month  for  ripening  belated  corn,  and  the  early 
frost  caught  some  of  it  in  a  premature  stage. 

OBSERVERS*  NOTES. 

Afton—Rois,  N.  W.  Rowell:  Night  of  the  19th,  first  frost.  No  damage 
to  vegetation.     Twentieth,  corn  blades  frosted;  corn  not  hurt. 

AUa — Prop.  D.  E.  Hadden:  First  killing  frost  of  the  season  on  morn- 
ing' of  19th. 

Bonaparte — Hon.  B.  R.  Vale:  A  very  dismal  month.  Vegetation  kept 
green,  and  but  little  fall  work  accomplished. 

Clinton — Dr.  Luke  Roberts:  September,  1896,  opened  with  three  clear 
days,  then  two  partly  cloudy  days,  followed  by  two  more  clear  days. 
Tlie  principal  clear  days  during  the  balance  of  the  month  were  the  19th  to 
tbe  23d,  both  inclusive.  The  19th  and  20th  were  cold,  the  first  frost  of 
the  season  coming  on  the  morning  of  the  latter  date.  This  was  a  killing 
frost,  the  temperature  of  the  air  dropping  to  31°.     Quite  a  heavy  frost  also 
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came  od  the  33d,  with  miDlmum  temperature  33^.  On  the  38th  a  lighter 
frost  occurred.  No  other  frost  during  the  month.  The  earliest  autumnal 
frost  during  the  last  eighteen  years  was  on  the  8th  of  September,  1330, 
but  was  light. 

Creaco — Qb^ooby  Mabshall:  First  killing  frost  occurred  on  the  20th. 
Ice  formed. 

Orand  Meadow — F.  M.  Williams:  The  month  has  been  cloudy  and  wet; 
corn  all  ripened  before  the  frost  came.  Threshing  is  very  slow  with  a 
good  deal  of  wet  grain.     Fall  feed  is  fine;  spring  seeding  a  good  outlook. 

Larrabee—^.  B.  Stbevub:    Vegetation  killed  by  frost  on  the  19th. 

Logan — Mbs.  M.  B.  Stebn:  The  month  has  been  rather  cool;  an  unusual 
number  of  frosty  mornings  for  September,  and  yet,  away  from  the  bottom 
lands,  things  are  not  badly  killed. 

Sojc  City— Db.  Caleb  Bbown:  Light  frost  morning  of  19th.  Corn  and 
tender  yegetation  bitten. 

OCTOBER. 

The  month  of  October  gave  an  average  amount  of  dear  and  pleasant 
weather,  although  there  was  a  slight  excess  of  rainfall,  which  occurred 
during  the  periods  as  follows:  from  the  1st  to  the  5th,  light  and  scattered 
showers  occurred.  Heavy  and  general  rains  occurred  from  the  9th  to  the 
11th  and  from  the  27th  to  the  30th,  the  remainder  of  the  month  being  dear 
with  about  the  normal  October  temperature.  The  average  amount  of 
rainfall  was  3.13  inches — .28  of  an  inch  above  normal,  and  with  few 
exceptions,  was  well  distributed. 

The  average  temperature  for  the  state  was  47.9*^ — 1.6°  below  normal 
for  the  month.  As  there  was  but  an  average  of  5  days  on  which  .01 
inch  or  more  of  precipitation  fell,  and  18  clear,  and  6  partly  cloudy  days, 
it  will  be  seen  that  the  weather  was  favorable  for  fall  plowing  and  har- 
vesting of  corn. 

NOVEMBER. 

The  month  was  characterized  by  sharp  reactions  and  wide  ranges  of 
temperature.  The  mean  temperature  for  the  state  was  39.6°,  which  is  4  5° 
below  the  normal  for  November.  Wintry  weather  prevailed  for  the  most 
part  during  the  last  half  of  the  month,  with  heavy  snows  in  the  northern 
districts  of  the  state.     Spirit  Lake  reported  the  lowest  monthly  mean, 

19  2°,  which  is  below  the  December  normal. 

The  average  range  of  temperature  was  73.1°.  The  lowest  temperature 
reported  was  15°  below  zero  at  Rock  Rapids  on  the  30th.  Highest  tempera- 
ture, 82°  at  Belknap  on  the  16th. 

The  average  precipitation  (rain  and  melted  snow)  was  1  33  inches— .07 
of  an  inch  above  normal.  The  largest  amount  reported  was  4.51  inches  at 
Spencer;  least  amount,  .16  at  Atlantic 


DECEMBER. 

The  month  of  December  was  unseasonably  warm,  the  daily  mean  temper- 
ature for  the  state  being  30.8°,  which  is  7°  above  the  normal.  The  daily 
mean  was  1.2°  above  the  temperature  of  November.     There  have  been  few 
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warmer  Decembers  within  the  past  twenty-five  years.     It  was,  in  fact,  too 
warm  and  murky  at  times  for  the  best  condition  of  public  health. 

The  average  precipitation  was  .65  of  an  inch  —  1  inch  below  the  normal 
amount  for  December.  There  was  no  snow  within  the  limits  of  the  state 
at  the  close  of  the  month. 

OBSKRVfcBS'    NOTES. 

ulTnana— CONBA.D  Schadt:  Plowing  went  on  the  greater  part  of  the 
month.  At  the  close  of  the  year  the  ground  was  free  from  frost  and  the 
river  and  creeks  free  from  ice. 

Boyiaparte—Hoix.  B.  B.  Vale:  A  rare  December  for  all  kinds  of  outdoor 
labor  and  for  feeding  stock.  Cattle  and  horses  have  done  well  on  mead- 
ows and  pastures  all  fall. 

Delatoarf— William  Ball:  The  month  has  been  remarkable  for  high 
temperature,  lack  of  suDshine  and  foggy  weather. 

Grand  Meadow — F.  L.  Williams:  The  month  was  abnormally  warm; 
ground  bare  most  of  the  time  and  the  roads  either  muddy  or  very  rough. 
On  the  31st  the  frost  was  nearly  all  out  of  the  ground  and  the  surface  very 
wet 

Hopeville — M.  T.  Ashley:  Total  precipitation  for  1896,  41.41  inches. 
Does  anyone  think  Iowa  is  drying  up? 

Lenox— J,  L.  Hubley:  Ice  out  of  ponds  since  the  28th.  Thickness  of 
ice  for  the  month,  2  inches. 

Ovid—U.  C.  Miller:  A  warm  rain  on  the  31st.  Frost  all  out  of  the 
ground  and  grass  growing.  No  ice  on  the  ponds  and  streams.  A  very 
warm  month,  with  an  unusual  number  of  foggy  days  and  but  light  rains 
and  snowfall. 

Carroll —Moses  Simon:  December  closed  with  a  heavy  rain,  the  frost 
nearly  all  out  of  the  soil,  and  the  roads  in  bad  condition.  Grass  is  turning 
green  and  it  looks  like  spring. 


THE  WEATHER  AT   CLINTON. 


DB.    LUKE  ROBEBTS'   ANNUAL  BE  VIEW. 


During  the  first  five  days  of  the  year  1896  an  unusual  cold  wave  pre- 
vailed. This  storm  spread  over  the  entire  United  States,  except  the 
extreme  southern  portion  of  the  Florida  peninsula.  This  cold  wave  was 
not  marked  for  its  extreme  severity  in  Iowa,  as  in  many  other  portions  of 
the  United  States.  The  lowest  temperature  at  Clinton  during  these  five 
days  was  10°  below  zero,  and  the  maximum  velocity  of  the  wind  was  22 
miles  an  hour  during  a  portion  of  the  3d. 

The  balance  of  the  month  was  warm,  but  cloudy.  The  mean  tempera- 
ture for  the  month  was  25  5°,  being  8  7°  above  a  January  normal.  Storm 
days  were  few  and  the  precipitation  light.  A  fine  misty  rain  and  a  dense 
fog  were  the  closing  phenomena  of  the  month.  Moderate  temperature 
continued  till  the  15th  of  February.  On  the  ISth  a  windstorm  of  great 
^severity  came  from  the  west,  bringing  with  it  clouds  of  sand  and  dirt 
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gathered  from  exposed  fields,  and  mixed  it  with  the  snow  which  it  lifted 
from  the  ground^  and  the  combination  moving  at  a  speed  of  30  miles  an 
hour  yielded  no  tranquillity  of  mind  to  those  exposed  thereto. 

The  cold  period  of  the  month  is  included  in  the  11th,  12th  and  13th. 
Precipitation  was  light  and  drouthy  conditions  prevailed  at  the  close  of  the 
month.  The  first  storm  following  —  a  snowstorm — was  precipitated  on 
the  8th  of  April,  while  the  temperature  ranged  from  33  to  36^.  This 
coating  of  snow  after  so  many  stormless  days,  proved  a  great  blessing, 
and  nicely  prepared  the  way  for  the  numerous  gentle  showers  which 
followed. 

A  washout  storm  visited  this  vicinity  on  the  38th,  doing  some  damage. 
The  month  was  unusually  warm  and  showery,  resulting  in  favorable  con- 
ditions for  the  early  development  of  grass  and  seeded  fields. 

May  continued  the  flattering  conditions  for  the  growth  and  maturing 
of  crops,  so  that  from  the  4th  of  April  to  the  close  of  May  there  was  a 
continued  warmth  in  the  air  above  normal;  and,  with  frequent  showers, 
vegetation  made  a  rapid  and  continuous  growth.  The  hot  spell  in  this 
month  was  from  the  5th  to  the  13th  inclusive,  and  during  that  time  the 
maximum  temperature  was  above  90^  for  seven  consecutive  days.  The 
weather  continued  favorable  for  growing  crops  throughout  the  month  of 
June,  the  result  being  phenomenal.  All  products  of  the  farm  and  garden, 
apples,  berries,  grapes,  etc.,  gave  promise  of  a  large  yield  and  of  excellent 
quality.  The  three  months  ending  on  the  30th  of  June,  1896,  were  warmer 
than  any  corresponding  period  during  the  last  eighteen  years.  This  was 
due  to  the  abnormal  heat  of  April  and  May,  June  not  having  contributed 
to  swell  the  excess  of  heat.  Much  thunder  and  lightning  prevailed  in 
June,  doing  some  damage. 

An  excess  of  rain  was  the  prominent  phenomena  of  July.  Other 
meteorological  conditions  did  not  depart  materially  from  the  July  normal. 
The  precipitation  on  the  18th,  31st  and  33d  was  very  heavy,  especially  that 
of  the  31st,  yielding  3.30  inches  of  water,  the  greater  part  of  which  fell  in 
twenty  minutes  time.  A  little  hail  accompanied  this  storm,  and  the  wind 
attained  a  velocity  of  thirty-two  miles  an  hour.  This  storm  was  damag- 
ing to  oats.  Farther  up  the  river,  the  water,  in  its  violent  descent  through 
ravines,  carried  away  much  dirt  and  occasionally  a  bridge.  The  heavy 
rains  caused  a  shrinkage  in  the  hay  crop,  but  in  no  way  interfered  with 
pasturage. 

It  was  conceded  that  the  value  of  the  excess  of  precipitation  and  warm 
days  and  much  sunshine  had  been  of  such  incalculable  benefit  in  Clinton 
county  that  any  damage  which  resulted  from  excess  of  water  was  merely 
nominal.  The  soil  was  once  more  supplied  with  needed  moisture,  and 
springs  and  wells  again  yielded  their  customary  flow  of  sparkling  water 
The  fields  became  green  and  beautiful  in  their  freshness,  the  trees  and 
shrubs  appeared  smiling  at  the  prospect  of  a  renewal  of  life  and  bright- 
ened foliage,  and  the  husbandman  was  happy  in  the  prospect  of  an  over- 
flow in  his  granaries. 

August  gave  propitious  weather  for  farming  interests,  and  the  outlook 
at  the  close  of  the  month  was  satisfactory.  Unharvested  crops,  with  the 
exception  of  potatoes,  were  exceptionally  promising.  Corn  was  then 
looked  upon  as  a  great  crop;   and,  when  harvest  time  came,  later  in  the 
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season,  the  forecaBt'was  verified.  Threshing  was  practically  completed  at 
the  close  of  this  month.  Some  marked  phenomena,  however,  character- 
ized the  month  of  Ang^st.  Extremes  in  temperature  and  the  frightful 
play  of  electricity  deserve  some  notice.  From  the  26th  of  July  to  the  12th 
of  August  the  heat  was  great,  and  comfortable  sleeping  places  were  at  a 
premium.  With  the  exception  of  a  few  single  days,  no  more  excessive 
heat  prevailed. 

Wind,  rain  and  electricity  were  the  elements  which  brought  fright  to 
the  people  and  destruction  of  their  property  on  the  6th,  11th,  13th,  15th 
and  22d.  The  work  of  these  players  brought  a  harvest  of  damaged  roads, 
prostrated  crops,  trees  broken  and  uprooted,  windmills  demolished,  sky- 
lights broken,  awnings  and  signs  carelessly  handled,  buildings  demolished, 
barns,  farm  implements  and  grain  burned,  and  cattle  killed,  besides  some 
mischief  by  fooling  with  electric  wires.  These  storms  were  not  confined 
to  the  city,  but  embraced  the  country.  September  furnished  an  excess  of 
rain  and  cloudiness,  and  a  deficiency  of  heat  and  sunshine.  These  were 
the  conditions  which  caused  the  slow  maturity  of  the  enormous  corn  crop, 
which  had  all  along  been  so  promising.  Pastures  at  the  close  of  the 
month  were  never  better  at  the  same  date  of  season.  A  deficiency  in 
warmth  continued  through  October,  but  an  excess  of  clear  days  and 
absence  of  precipitation  did  much  to  save  the  corn  and  harden  it.  A 
copious  rainfall  on  the  29th  was  the  principal  storm  of  the  month. 

November  and  December  were  each  deficient  in  rainfall,  and  each  gave 
a  temperature  above  normal,  but  the  latter  was  more  marked  than  the 
former.  December's  epilogue  to  the  drama  of  1896  was  excessive  foggy, 
and  *'his  gloom  grew  upon  him.*' 

C0W8PBCTUS. 

Highest  temperature,  97.5^,  July  14th  and  August  8th. 

Lowest  temperature,  12°  below  zero,  February  17th  and  21st. 

Extreme  range  of  temperature,  109.5^. 

Mean  daily  temperature,  49.4^. 

Mean  daily  range  of  temperature,  21.6^. 

Greatest  mean  monthly  range  of  temperature,  25.4^,  July. 

Least  mean  monthly  range  of  temperature,  15.5°,  December. 

Greatest  daily  range  of  temperature,  40°,  March  30th. 

Least  daily  range  of  temperature,  4°,  December  6th. 

Warmest  month,  July;  mean  temperature,  73.5°;  1.5°  above  that  of 
1895. 

Coldest  month,  January;  mean  temperature,  25.5°. 

Warmest  days,  July  14th  and  August  4th;  mean  temperature,  84.7°;  4:2° 
above  that  of  1895. 

Ck>ldest  day,  January  3d,  5.5°  below  zero. 

Total  number  of  days  with  maximum  temperature  90°  or  above,  37;  8  in 
May,  7  of  which  were  consecutive,  from  the  6th  to  the  12th  inclusive;  7  in 
June,  14  in  July  and  8  in  August. 

Total  number  o'f  days  with  the  maximum  temperature  at  32°  or  below, 
38;  9  in  January,  9  in  February,  5  in  March,  7  in  November,  8  in  December. 

Total  number  of  days  with  the  minimum  temperature  at  or  below  32°, 
153;  30  in  January,  27  in  February,  26  in  March,  9  in  April,  1  in  Septem- 
"ber,  10  in  October,  23  in  November  and  27  in  December. 
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Mean  daily  cloudiness,  46  per  cent  of  the  surface  of  the  sky. 
Months  with  the  greatest  per  cent  of  cloudiness,  January,  62,  and 
December,  63. 

Month  with  the  least  per  cent  of  cloudiness,  August,  33. 

Total  number  of  dear  days,  142. 

Total  number  of  cloudy  days,  110. 

Month  with  the  greatest  number  of  clear  days,  August,  19. 

Month  with  the  least  number  of  clear  days,  November,  7. 

Month  with  the  greatest  number  of  cloudy  days,  January,  16. 

Month  with  the  least  number  of  cloudy  days,  August,  3. 

PRECIPITATION. 

Total  depth  of  snowfall,  27  inches. 

Greatest  fall  of  snow  at  any  one  storm,  9  inches,  February  13th. 
Total  precipitation  (rain  and  snow  melted),  33.36  inches. 
Greatest  rainfall  at  any  one  storm,  3.30  inches,  July  31st. 
Month  with  the  greatest  precipitation,  July,  7.13  inches. 
Month  with  the  least  precipitation,  November,  .73  inch. 
Month  with  the  greatest  number  of  storm  days,  September,  13. 
Month  with  the  least  number  of  storm  days,  October,  3. 
Total  number  of  storm  days,  96. 

THE  WIND. 

Total  movement  of  the  wind,  43,100  miles. 

Maximum  velocity  per  hour,  33  miles  in  April,  July  and  August. 

Greatest  monthly  movement,  5,500  miles,  in  March. 

Least  monthly  movement,  1,430  miles,  in  August. 

Prevailing  direction  of  the  wind  was  from  the  west. 

Observations  taken  at  7  A.  m.,  3  p.  m.  and  9  p.  m.,  show  the  movement  of 
the  wind  to  have  been  from  the  north,  76  times;  from  the  northeast,  143 
times;  from  the  east,  101  times;  from  the  southeast,  101  times;  from  the 
south,  160  times;  from  the  southwest,  173  times;  from  the  west,  194  times; 
from  the  northwest,  150  times. 

Maximum  velocity  for  January,  34  miles  an  hour;  for  February,  30  miles; 
for  March,  33  miles;  for  April,  33  miles;  for  May,  36  miles;  for  June,  30 
miles;  for  July,  33  miles;  for  August,  33  miles;  for  September,  30  miles;  for 
October,  16  miles;  for  November,  30  miles;  for  December,  33  miles. 

SNOW   AND  FROST. 

The  last  spring  snow  fell  on  the  8th  day  of  April,  3  inches. 

The  first  snow  in  autumn  came  on  the  5th  day  of  November.  It  was 
visible  but  not  measurable 

The  first  snow  to  cover  the  ground  made  its  arrival  on  the  3d  of  Decem- 
ber and  was  about  1  inch  deep.     It  disappeared  the  second  day. 

Last  killing  frost  in  the  spring,  April  10th.     A  light  frost  on  the  33d. 

First  killing  frost  in  autumn,  September  30th. 

Number  of  consecutive  days  without  frost,  150;  13  more  than  in  1895. 

The  temperature  of  the  air  was  at  the  freezing  point  or  below  for  the 
last  time  in  the  spring,  on  the  10th  day  of  April;  34  days  earlier  than 
in  1895. 

The  first  in  autumn,  September  30th;  10  days  earlier  than  in  1895. 
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The  last  day  in  spring  when  the  mean   temperature  was  below  33^, 
April  2d. 

The  first  in  autumn,  October  24th. 


ELECTRIC   METEORS. 


Number  of  auroras  observed,  1. 

Number  of  days  with  thunder  and  lightning,  35;  being  4  above  normal. 


OPTICAL  METEORS. 


Number  of  solar  halos  observed,  1. 
Number  of  lunar  halos  observed,  11. 

Following  is  a  table  showing  the  yearly  mean   temperature,  rainfall 
and  movement  of  wind  in  miles  for  the  years  named: 


YEARS. 


1879 

1880 

1881. 

lvS82. 

li-83 

1884 

18^5. 

188«. 

1887 

18^«^. 

1889 

IbtiO. 

1891. 

1803. 

1893. 

1894 

1895. 

1896. 


Sams.. 
Means 


o 
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s« 

®  2 

0 

-^5 

fi. 

If 

^S 

«'2 

§2 

Si^ 

'3^3 

d'd 

^•a 

f.a 

£fl 

&" 

45.9 

33.96 

47.7 

37  02 

47.8 

41.18 

47.8 

41.98 

44  0 

88  71 

45.7 

43.04 

43.8 

38.21 

46.0 

23.71 

47.2 

34.01 

45  1 

35  76 

4S.I 

32.18 

486 

31.86 

48  3 

33.87 

464 

40.73 

46  2 

30.39 

40.8 

27.47 

47.2 

30.38 

49.4 

33.36 

845.4 

632.82 

46.9 

35.15 

■*» 

a 

a 

► 

a| 

'd'g 


64,442 
63,566 
54,114 
54,693 
44.E63 
53;  110 
56.800 
48,720 
51,890 
48,625 
48,890 
61,600 
50,040 
45.090 
42,010 

772,353 

51.490 


The  above  table  shows  the  following  facts:  That  the  extreme  range 
of  the  yearly  mean  temperature  for  the  18  years  was  6°;  that  the  greatest 
yearly  mean  was  in  1894,  and  the  least  in  1885.  That  the  total  rainfall 
during  18  years  was  52.73  feet.  That  the  total  number  of  miles  the  wind 
traveled  during  the  last  15  years,  at  the  speed  it  passed  this  city,  was 
772,353  miles,  or  an  average  of  990  miles  per  week,  6.30  miles  an  hour,  and 
that  the  mean  temperature  for  1896  was  2.5°  colder  than  an  average  of  the 
last  IS  years. 

BIVEB   STATISTICS, 

Furnishedby  Harry  A.  Walden,  of  the  Chicago  &  Northwestern  railroad: 
Ice  started  7  A.  m  ,  March  20th,  and  at  10  o*clock  the  same  morning  the 
Mississippi  river  was  practically  clear  of  ice.     The   first  boat  to  pass  the 
bridge  was  the  Chancy  Lamb,  going  up  at  4:25,  March  26th. 

The  total  number  of  boats  which  passed  the  bridge  during  the  season 
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was  2,703—1,400  going  up  and  1,393  going  down.  There  were  also  370 
barges  and  828  rafts. 

The  river  closed  to  navigation  November  29th,  November  28tb,  at  7 
p.  M.,  ice  commenced  to  move,  and  blocked  at  7:30  A.,  m.,  November  .29th, 
but  started  again  at  10:30  A.  m.,  and  ran  until  8  A.,  m.,  November  30th, 
blocking  solid.  On  December  9th  the  ice  started  again  at  2:25  p.  m.,  and 
stopped  again  after  moving  100  feet,  remaining  closed  until  the  12th  at 
11:45  A.  M.,  when  a  movement  commenced,  and  after  several  days  the 
river  was  free  of  ice.  During  this  opening,  the  steamboat  R.  D.  Kendall 
passed  up  at  7:35  A.  m.,  December  30th.  The  river  was  clear  of  ice  at  the 
close  of  the  year. 

Water  averaged  low  during  the  season,  and  was  especially  low  during 
the  months  of  January,  February,  March,  April,  August,  September, 
October,  and  part  of  November  and  December.  The  lowest  stage  of  water 
was  .2  of  a  foot — March  20th.     The  highest  was  13.5  feet.  May  28th. 


IOWA'S   SOIL   PRODUCTS. 


BE  VIEW  OF  THE  CROP  SEASON,  1896. 


The  erop  season  of  1896  in  Iowa  was  characterized  by  an  excess  of  heat 
and  moisture,  especially  during  the  periods  of  seeding  and  harvesting. 

The  winter  months  were  milder  than  usual,  with  less  than  the  usual 
amount  of  precipitation,  making  favorable  conditions  for  wintering  stock. 
March  was  cool  and  dry,  with  frequent  duststorms  of  considerable 
severity,  causing  delay  and  inconvenience  in  early  spring  work  on  the 
farms. 

The  first  week  in  April  brought  a  cold  wave  of  considerable  severity, 
with  high  winds  and  freezing  weather  on  the  1st  and  2d,  and  sharp  frosts 
nearly  every  day  until  the  10th,  which  was  the  date  of  the  last  killing 
frost  observed  within  the  state.  The  second  and  third  decades  of  the 
month  were  excessively  warm  and  wet;  the  daily  mean  temperature  for 
the  state  for  the  full  month  being  5.5°  above  normal,  and  the  rainfall  2.42 
inches  in  excess  of  the  April  average.  The  high  temperature  and  frequent 
showers  in  the  second  and  third  decades  pushed  vegetation  forward  with 
unusual  rapidity,  and  at  the  close  of  the  month  the  season  was  rated  ten 
days  early.  It  was  a  notably  favorable  month  for  farm  work  and  the 
germination  of  crops. 

The  mean  temperature  of  May  was  5.8°  above  the  normal;  and  the 
records  of  the  U.  S.  Weather  Bureau  stations  within  the  state  show  that  it 
was  the  warmest  May  since  1881.  The  average  rainfall  was  6.69  inches, 
which  is  2.54  inches  above  the  normal.  The  bulk  of  the  rainfall  ocenrred 
in  the  second  decade  of  the  month.  Nearly  all  parts  of  the  state  suffered 
to  some  extent  from  excess  of  moisture,  and  from  the  effects  of  heavy 
windstorms  accompanying  the  rainfall.  The  first  decade  of  the  month 
afforded  generally  favorable  conditions  for  planting  and  cultivating  corn, 
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and  the  outcome  of  the  season  approves  the  wisdom  of  those  who  yigor- 
ously  pushed  the  work  within  that  time.  From  the  10th  to  the  27th  fre- 
quent showers  and  occasional  heavy  rains  retarded  field  work  in  nearly  all 
parts  of  the  state. 

The  month  of  June  was  notably  genial  and  favorable  to  all  forms  of 
life.  The  mean  temperature  was  about  normal,  and  the  average  rainfall 
was  3.11  inches,  which  is  1.84  inches  below  the  normal  for  this  state.  But 
the  ample  supply  of  moisture  stored  in  the  soil  by  excessive  rainfall  in 
April  and  May  prevented  any  injury  to  crops  by  the  shortage  in  June.  All 
crops  made  excellent  progress,  and  conditions  were  favorable  for  field 
work.  An  unusually  large  acreage  of  hay  was  cut  before  the  close  of  the 
month. 

The  mean  temperature  of  July  was  about  normal,  and  the  average 
rainfall  was  2.60  inches  in  excess.  The  first  half  of  the  month  was  gen- 
erally fair;  the  latter  half  was  showery  and  cloudy,  with  conditions  gen- 
erally unfavorable  for  harvesting  -and  stacking  the  small  grain  crops. 
The  oats  crop,  which  at  an  early  period  was  unusually  promising,  was 
badly  damaged  by  rust  and  lodging  before  harvest,  and  its  ruin  was  well 
nigh  completed  by  excessive  heat  and  moisture  after  it  was  cut  and 
shocked.  Other  small  grain  crops  were  badly  injured  by  the  same  unfavor- 
able conditions. 

The  daily  mean  temperature  of  August  was  about  normal,  but  the  first 
half  of  the  month  brought  the  highest  temperature  of  the  season,  and  the 
protracted  heated  term  was  phenomenally  severe  on  account  of  excessive 
humidity.  The  frequent  showers  and  high  percentage  of  humidity  of  the 
first  half  of  August,  following  the  excessive  rainfall  in  the  latter  part  of 
July,  made  the  harvest  season  of  1896  one  of  the  most  unfavorable  ever 
known  in  this  state.  Pastures,  meadows,  and  vegetation  generally  were 
given  a  season  of  luxuriant  growth,  but  the  ripened  grain  crops  suffered 
material  damage. 

The  corn  crop  was  unusually  heavy  and  promising  in  the  latter  part  of 
August,  but  the  weather  conditions  in  the  last  week  of  that  month  and  the 
first  half  of  September  were  unfavorable  for  ripening  the  late  planted 
fields.  The  month  of  September  was  unseasonably  cool  and  wet,  with  less 
than  the  average  amount  of  sunshine;  and  heavy  frosts  in  the  last  decade 
of  the  month  brought  the  growing  and  ripening  season  to  a  premature 
close.  The  early  planted  fields,  comprising  the  larger  part  of  the  corn 
crop,  were  fairly  well  matured  and  prepared  for  the  advent  of  freezing 
weather.  But  the  crop  as  a  whole  will  not  make  the  phenomenal  yield 
that  was  promised  in  midsummer 

The  season  as  a  whole  has  been  fairly  good,  and  the  growth  of  all  kinds 
of  vegetation  has  been  phenomenally  heavy.  If  the  conditions  had  been 
as  favorable  for  harvesting  small  grain,  and  for  ripening  the  corn  crop,  as 
they  were  for  the  growth  of  grasses  and  other  forms  of  vegetation,  the 
summer  of  1896  would  ha^^  been  notable  among  the  seasons  of  great  pro- 
ductiveness. 

For  study  and  comparison  we  give  below  a  table  showing  the  average 
rainfall  in  inches  for  Iowa,  in  the  six  crop  months — April  1st  to  October 
1st — for  the  years  from  1890  to  1896,  inclusive: 
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The  total  precipitation  for  the  state  for  the  nine  months  ending  Septem- 
ber Slst  has  been  31.62  inches.  The  normal  for  that  period  is  28.23  inches, 
showing  an  excess  for  the  year  thus  far  of  3.40  inches. 


JUNE    CROP  REPORT. 


The  crop  season  of  1896  was,  on  June  1st,  about  ten  days  early,  com- 
pared with  the  average  of  former  years.  The  high  temperature  and 
excessive  rainfall  in  April  and  May,  causing  semi-tropical  weather  condi- 
tions, produced  an  abnormally  rapid  growth  of  vegetation.  Seediog, 
planting  and  cultivating  have  been  materially  delayed  by  frequent  show- 
ers and  excess  of  moisture  in  the  fields,  so  that  farm  work  is  generally 
belated,  compared  with  the  season  of  crop  growth.  Early  planting  has 
this  season  brought  the  best  results,  giving  promise  of  the  most  abundant 
harvest. 

Since  June  1st  there  has  been  a  material  lowering  of  the  condition  of 
corn,  oats,  spring  wheat  and  barley,  on  account  of  heavy  rains  in  large 
portions  of  the  state.     If  these  reports  had  been  made  the  10th  instead  of 
the  Ist  they  would  undoubtedly  be  several  points  lower  as  to  condition  of 
cereals  and  acreage  of  corn.     On  the  1st  a  considerable  area  of  land  pre- 
pared for  «orn  had  not  been  planted,  though  it  was  included  in  the  esti- 
mates of  acreage.     Some  of  this  will  not  be  planted  this  season  and  it  is 
probable  that  on  account  of  abandonment  of  wet  fields  the  acreage  of  cora 
will  this  year  be  from  5  to  10  per  cent  less  than  in  1895.     We  shall  call  for 
a  revised  report  of  acreage  of  corn  in  the  July  report. 

Winter  Wheat  —  Compared  with  1895  the  acreage  of  winter  wheat 
appears  to  be  decreased  6  per  cent,  making  a  present  acreage  of  197,150 
acres.     Average  condition,  94  per  cent. 

Spring  Wfieat. — Acreage  increased  2  per  cent,  making  present  area 
542,095  acres.     Condition,  96  per  cent.  • 

Com. — According  to  the  state  census  report  for  1895  the  acreage  of  corn 
in  1894  was  8,648,304.  Accepting  this  as  the  official  basis  of  estimates,  the 
acreage  of  corn  planted  this  year  is  about  8,562,416.  The  condition  June 
1st  was  estimated  at  89  per  cent.  We  think  that  later  investigations  vrill 
show  the  acreage  estimate  to  be  too  high. 


IOWA  WEA.THER  AND  CROP  SERVICE.  27 

Oats. — Acreage,  4,346,110;  average  condition  June  1st,  101  per  cent. 

Rye. — Acreage  121,670  acres;  condition,  98  per  cent. 

Barley. — Acreage  547,642  acres;  condition,  99  per  cent. 

Timothy  and  Clover. — Show  a  slight  decrease  of  area,  the  present  acreage 
being  about  2,250,960  acres;  condition  of  timothy,  97;  clover,  101  per  cent. 

MiUet, — Condition,  98  per  cent;  considerable  seeding  after  June  1st. 

Flax. — Aareage,  199,128  acres;  condition  96  per  cent. 

Broom  Com. — Acreage,  1,344  acres;  condition,  95  per  cent. 

Potatoes. — Acreage  reduced  8  per  cent  compared  with  1895;  probably 
about  the  same  as  in  1894,  170,285  acres;  condition,  99  percent. 

Sweet  Potatoes. — Coudition,  97  per  cent. 

Sorghum. — Condition,  93  per  cent. 

Fruit. — Condition  of  apples,  87;  pears,  76;  plums,  59;  peaches,  85;  grapes, 
90;  blackberries,  91;  raspberries,  95;  strawberries,  89;  currants,  71;  cher- 
ries, 70. 

Live  Stock. — Cattle,  101;  sheep,  100;  hogs,  99;  spring  pig  crop,  85;  horses^ 
98;  foals,  76. 

Meadows  are  rated  at  102  and  pastures  at  109  per  cent. 


JULY  CROP  REPORT. 


The  month  of  June  was  generally  favorable  for  the  growth  of  the 
principal  crops,  the  temperature  being  about  normal,  and  the  moisture 
sufficient  for  the  needs  of  vegetation.  The  rank  growth  of  oats  and  other 
spring  grain  crops,  caused  by  the  excessive  heat  and  moisture  of  the  pre- 
ceding months,  resulted  in  material  injury  by  rust  and  lodging,  the  oats 
crop  suffering  the  greatest  amount  of  damage.  The  report  shows  an 
average  decline  of  oats,  10  points;  winter  wheat,  3;  spring  wheat,  9;  barley 
2,  and  rye  5,  as  a  result  of  the  conditions  referred  to  above.  Corn  has 
steadily  gained  and  gives  promise  of  attaining  the  normal  standard. 

The  revised  reports  on  the  acreage  of  corn  show  it  to  be  98  per  cent, 
compared  with  the  area  harvested  in  1895.  This  would  indicate  a  present 
acreage  of  8,475,000  acres,  on  the  basis  of  the  state  census  returns  for  the 
year  1894. 

The  average  condition  of  the  staple  crops  July  1st  is  shown  to  be  as 
follows: 

Winter  wheat,  91;  spring  wheat,  87;  corn,  92;  oats,  91;  rye,  93;  barley, 
97;  timothy,  95;  clover,  100;  millet.  95;  flax,  94;  broom  corn,  91;  potatoes, 
lOO;  sweet  potatoes,  05;  sorghum,  02;  apples,  83;  pears,  33;  plums,  44; 
peaches,  88;  grapes,  02  per  cent. 


AUGUST   CROP   REPORT. 


The  reports  of  correspondents  of  this  bureau  for  August  make  a  fair 
shoi^ing  as  to  the  condition  of  corn  and  other  growing  crops.  The  weather 
Teas  unseasonably  wet  during  the  last  half  of  July,  and  while  this  was  favor- 
able to  corn,  grass  and  potatoes,  the  frequent  showers  were  very  damaging 
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to  unstacked  grain  and  hay.  Oats  suffered  great  injury,  especially  in  the 
central  and  southern  districts.  The.  following  figures  show  the  average 
condition  of  the  unharvested  crops: 

Com,  98  percent;  millet,  97;  flax,  97;  broom  corn,  95;  pototoes,  91;  apples, 
89;  grapes,  95;  pastures,  103. 

Threshing  reports  and  estimates  indicate  an  average  yield  per  acre  of 
harvested  crops,  as  follows: 

Oats,  26  bushels;  winter  wheat,  18:  spring  wheat,  14;  rye,  16;  barley,  28. 
Yield  of  timothy  hay  per  acre,  1.6  tons;  clover  hay,  1.8  tons. 


DECEMBER  CROP   REPORT. 


The  general  crop  report  for  the  season  of  1896  is  herewith  submitted, 
showing  average  yield  by  counties  of  staple  farm  products,  and  average 
prices  at  stations  nearest  the  farms  on  December  1st. 

The  estimates  of  total  yield  of  the  various  crops  for  the  state  are  made 
on  the  basis  of  the  data  contained  in  the  Iowa  census  report  for  1895, 
with  estimates  of  increase  or  decrease  of  acreage  in  the  years  intervening 
since  the  crop  season  of  1894: 

Winter  Wheat — The  number  of  acres  sown  in  1894'and  harvested  in  1895, 
according  to  the  census,  was  209,613.  There  appears  to  have  been  a  slight 
decrease  in  the  acreage  harvested  in  1896,  the  number  of  acres  this  season 
estimated  to  be  197,150.  Average  yield,  17  bushels  per  acre;  total  bushels 
for  the  state,  3,351,550.  Average  price,  60  cents  per  bushel;  value  of  pro- 
duct, $2,010,930. 

Spring  Wheat, — Number  of  acres  harvested,  542,095;  average  yield  per 
acre,  13  bushels;  total  yield,  7,047,235  bushels.  Average  price  per  bushel, 
December  1st,  57  cents;  total  value,  $4,016,923. 

Com. — The  total  acreage  of  corn  grown  in  Iowa  this  season  is  involved 
in  some  doubt  According  to  the  census,  the  acreage  in  1894  was  8,648,- 
804  acres.  I  believe  those  figures  are  from  1,000,000  to  2,000,000  above  the 
actual  acreage  of  that  year,  but  until  the  new  census  is  made  by  the 
assessors  in  1897,  we  must  accept  the  official  basis  at  hand.  Estimating 
a  decrease  of  about  7  per  cent,  we  have  this  season  8,043,390  acres.  The 
average  yield  is  39  bushels  per  acre;  total  product,  313,692,210  Average 
price,  14  cents  per  bushel;   total  value,  if  all  sold  at  that  price,  943,916,904. 

In  quality  the  crop  is  somewhat  disappointing.  An  unusually  large 
per  cent  is  soft  and  in  poor  condition  to  crib.  The  harvesting  season  has 
been  quite  unfavorable,  and  it  is  probable  that  above  20  per  cent  of  the 
crop  was  still  in  the  fields  December  Ist.  Compared  with  the  erop  of  1895, 
the  com  output  of  this  season  will  fall  short  in  feeding  value  fully  15 
per  cent.     The  yield  per  acre  is  heavier  than  usual. 

Oats. — The  acreage  sown  was  about  4, 346,000  acres.  Prior  to  July  1st 
the  condition  of  the  crop  was  promising,  but  by  the  combined  effects  of 
blight,  rust,  lodging  and  unfavorable  harvest  weather,  the  output  has 
been  the  poorest  ever  grown  in  Iowa.     Of  the  total  acreage  seeded,  not 
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more  than  65  per  cent  was  harvested  and  threshed,  and  a  considerable  per- 
centage of  the  grain  that  was  garnered  was  not  worth  the  cost  of  harvest- 
ing and  threshing.  The  average  yield  by  measure  of  the  area  harvested 
appears  to  be  36  bushels  per  acre,  which,  by  weight,  would  not  exceed  an 
average  of  22  bushels.  This,  on  an  acreage  of  2,825,000  acres  harvested 
and  threshed,  would  give  a  total  yield  of  oats  by  measure  of  73,450,000 
bushels.  The  average  price,  12  cents  per  bushel,  worth  December  1st, 
98,814,000. 

Rye. — Acreage,  121,670;  yield  per  aere,  16  bushels;  total  product,  1,946,- 
720  bushels.     Average  price,  25  cents  per  bushel;  total  value,  $486,680. 

Barley, — Acres  harvested,  547,642;  average  yield,  29  bushels  per  acre; 
total  product,  15,881,618  bushels.  Average  price,  20  cents  per  bushel; 
value,  33.176,323. 

Budcwheat. — Acreage,  8,740  acres;  yield,  17  bushels  per  acre;  total  yield, 
147,580  bushels.     Worth,  December  Ist,  861,983. 

Flax — Acreage,  199,128  acres;  average  per  acre,  9X  bushels;  total  prod- 
uct, 1,891,716  bushels.     Value,  81,135,029. 

Potatoes. — Acreage,  170,285  acres;  yield  per  acre,  87  bushels;  product, 
14,814,795  bushels.     Value,  $2,962,959. 

Sweet  Potatoes. — Acres  planted,  3,560;  yield  per  acre,  81  bushels;  prod- 
uct, 288,360  bushels.     Value,  8201,852. 

Timothy  Seed. — Acres  cut,  170,000;  average  yield,  3.8  bushels  per  acre; 
total  product,  646,000  bushels.     Value,  8678,300. 

Clover  Seed. — Number  acres  cut,  61,000;  average  yield,  2  bushels  per 
acre;  product,  122,000  bushels.     Worth,  8396,500. 

Scrghum, — Acres  planted,  19,000;  average  yield  per  acre,  90  gallons;  total 
yield,  1,710,000  gallons.     Worth,  8615,600. 

Hay  (tame). — Acres,  2,250,960;  average  yield,  1>^  tons  per  acre;  total, 
3,376,440  tons.     Value,  815,193,980. 

Prairie  Hoy. — Acres  cut,  1,550,000;  average  yield,  1}4  tons  per  acre; 
total  product,  2,325,000  tons.     Value,  87,672,500. 

JfiUet  and  Hungarian  Hay. — Acres  cut,  90,000.    Value,  8540,000. 

Hungarian  and  Millet  Seed. — Estimated  value,  850,000. 

Broorm  Com. — Average  yield,  .8  of  a  ton  per  acre.  Value  of  product, 
948,160. 

Vegetables  and  Roots. — Estimated  value,  8475,000. 

Nursery  iStocfc.— Sold,  8230,000. 

Apples. — Value  of  product  (estimated),  82,500,000. 

Orapes  and  Other  Fruits. — Estimated  value,  8845,000. 

Market  Garden  Products. — Value,  8370,000. 

Average  farm  prices  of  horses,  837  per  head:  milch  cows,  836;  wool,  11 
cents  per  pound. 

The  amount  of  fall  plowing  compared  with  average  is  83  per  cent. 

The  honey  crop  is  93  per  cent  of  an  average,  and  is  worth  891,000. 
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From  the  above  it  appears  that  the  total  ralae  of  soil  products  thU 
aeaaon  is  about  3133,B64,6S3  at  the  low  prices  preTaillng  December  let.  Of 
coarse  It  will  be  understood  that  no  allowance  is  made  for  the  larg'e  incre- 
ment of  value  resulting'  from  consuming'  these  products  on  the  farms,  in 
the  production  of  beef,  pork,  mutton,  dairy  products,  poultry,  etc 

In  their  completed  marketable  form  these  products  wiU  bring  at  least 
50  per  cent  above  the  miaimum  prices  noted  above. 
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LOSS   BY   HOG  CHOLERA   IN  IOWA. 


FROM  MONTHLY  BKVIKW  FOR  NOVEMBER. 


**What  percentage  of  hogs  have  been  lost  by  cholera?"  This  inquiry 
was  appended  to  the  blanks  sent  out  to  the  crop  correspondents  of 
the  Iowa  Weather  and  Crop  Service,  and  their  answers  are  embodied  in 
the  final  report  of  the  season.  The  percentages  of  loss  given  have  been 
carefully  tabulated,  and  the  result  is  summarized  below. 

The  average  for  the  state  appears  to  be  30  per  cent,  which  is  believed  to 
be  approximately  correct;  certaimly  not  too  high.  There  is  a  marked 
variability  in  the  ravages  of  the  disease,  the  range  by  counties  being  from 
2  per  cent  to  77  per  cent. 

Following  are  the  averages  by  districts;  Northeast  district,  7  counties, 
loss  7  per  cent;  East  Central  district,  14  counties,  loss  14  per  cent;  Soath- 
east  district,  10  counties,  loss  11  per  cent.  The  three  eastern  districts, 
comprising  31  counties,  lying  eastward  of  a  line  drawn  from  west  lines  of 
Howard  to  Davis,  show  an  average  loss  of  only  11  per  cent. 

North  Central  district,  14  counties,  loss  38  per  cent;  Central  district,  15 
counties,  loss  52  per  cent;  South  Central  district,  13  counties,  loss  30}^'  per 
cent.  The  three  central  districts,  comprising  43  counties  in  a  north  and 
south  belt,  show  an  average  loss  of  40  per  cent. 

Northwest  district,  10  counties,  los3  16  per  cent;  West  Central  district,. 
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9  counties,  loss  37  per  cent;  Southwest'district,  8  counties,  loss  24  per  cent. 
For  the  western  belt,  27  counties, -comprising  the  Missouri  slope,  the  aver- 
SLfre  has  been  23  per  cent. 

From  this  it  will  be  seen  that  the  disease  has>  caused  the  greatest  loes 
m  the  central  belt,  about  five  counties  wide* across  the  state  from  north  to 
Boath.     See  map  above,  giving  percentage  by  counties. 
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The  loss  to  the  state  is  very  heavj.  Probably  the  aggregate  will 
amount  to  1,800,000  hogs,  of  all  ages,  but  mostly  less  than  a  year  old.  The 
indirect  loss  is  also  very  heavy,  on  account  of  the  shipment  and  slaughter 
of  vast  numbers  of  young  animals  in  various  stages  of  immaturity. 

The  agflrregate  loss  to  the  state,  direct  and  indirect,  can  not  fall  short 
of  815,000,000  for  this  single  season. 


WEATHER  CROP  BULLETINS. 


8UMMABIBS  OF   WEEKLY  BULLETINS  FOB  THE  CBOF   SEASON   1896. 


BULLETIN  NO.  1,    AFBIL   7TH. 

The  past  winter  was  milder  than  the  average  with  less  than  the  normal 
amount  of  precipitation  and  stormy  weather,  making  favorable  conditions 
for  wintering  stock.  March  was  abnormally  cool  and  dry,  with  frequent 
duststorms. 

April  came  in  with  a  cold  wave  of  considerable  severity,  with  high 
winds  and  freezing  weather  on  1st  and  2d,  retarding  farm  work.  The 
temperature  has  been  below  normal  for  the  past  week.  The  season  is 
somewhat  late  compared  with  the  average  of  recent  years.  But  a  fair 
start  has  been  made  in  seeding  and  preparing  ground  for  planting.  In  the 
southern  districts  seeding  small  grain  is  about  completed.  Id  the  central 
and  northern  districts  sowing  spring  wheat  is  nearly  completed,  with  a 
small  increase  of  acerage  compared  with  last  year,  and  considerable  prog- 
ress has  been  made  in  sowing  other  small  grain. 

The  soil  is  in  fine  condition  for  working  and  for  the  reception  of  seed, 
with  sufficient  moisture  to  start  vegetation.  While  the  subsoil  is  extrmely 
dry,  there  is  more  moisture  at  the  surface  than  at  the  corresponding  date 
last  year.  Fall  wheat  and  rye  wintered  fairly  well,  but  were  somewhat 
injured  by  the  high  winds  and  freezing  weather  of  the  past  week.  Pas- 
tures and  meadows  come  out  in  good  shape,  except  some  damage  to  clover 
from  the  dry  weather  in  the  fall.  Stock  is  generally  in  good  condition, 
and  there  is  an  ample  supply  of  forage  on  hand. 

BULLETIN  NO.    2,   AFBIL  14TH. 

The  past  week  brought  a  rare  variety  of  weather,  with  a  notable  com- 
mingling of  winter  and  summer  conditions.  A  general  storm  beg^n  on 
the  7th  and  continued  until  the  9th,  the  precipitation  in  many  localities  in 
the  northern  and  central  districts  taking  the  form  of  snow,  sleet,  hail  and 
rain,  the  temperature  being  near  the  freezing  point.  This  was  follo^red 
by  much  warmer  weather,  with  frequent  scattered  showers,  the  maximum 
temperature  ranging  from  75°  to  90^. 

Reports  from  all  parts  of  the  state  show  that  the  drouth  has  been 
effectually  broken,  the  measurements  of  precipitation  ranging  from  one  to 
four  inches.  There  is  ample  moisture  in  all  sections  and  in  many  loeal- 
itles  the  soil  is  thoroughly  soaked.  The  bulk  of  the  precipitation  has 
been  absorbed  by  the  thirsty  earth.     Farm  work  has  been  delayed  and 
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some  seediDgf  of  small  grain  remains  to  be  done  in  nearly  all  districts.  A 
fair  start  has  been  made  in  plowing  for  corn.  Farmers  are  pushing 
things  on  all  lines  with  renewed  confidence.  Grass  has  made  a  vigorous 
start.  In  the  districts  where  winter  wheat  is  grown  reports  are  generally 
more  favorable.  There  are  indications  of  an  increased  acreage  of  spring 
wheat,  compared  with  last  year,  and  a  probable  decrease  in  the  acreage 
of  oats.  More  that  the  usual  amount  of  grass  seed  is  being  sown.  Fruit 
buds  are  swelling  and  no  damage  is  reported. 

BULLETIN  NO    3,  APBIL  2l8T. 

The  high  temperature  and  abundant  rainfall  of  the  past  two  weeks 
have  brought  the  season  forward  rapidly  to  normal  conditions,  and  in 
aome  respects  it  is  now  in  advance  of  the  average.  The  past  week  was 
unusually  warm,  and  all  conditions  were  favorable  for  farm  work  and  the 
growth  of  vegetation.  The  daily  mean  temperature  ranged  from  3°  to  15^ 
above  normal,  the  least  excess  being  registered  in  the  northwest  section. 
The  rainfall,  in  form  of  light  showers,  was  ample  to  maintain  sufBcient  soil 
moisture  for  present  needs.  Seeding  of  small  grain  is  now  practically  com- 
pleted and  fair  progress  has  been  made  in  plowing  for  corn.  With  contin- 
uance of  favorable  weather,  planters  will  be  in  operation  before  the  close 
of  the  month.  Early  sown  grain  is  up,  and  generally  shows  a  good  stand. 
Spring  wheat  is  especially  promising,  and  winter  wheat  is  generally  in 
good  condition  in  the  central  and  southern  districts.  But  one  report  has 
been  received  of  extensive  damage  to  this  crop.  Pastures  and  meadows 
have  noiade  rapid  growth,  and  in  some  sections  pasturage  is  ample  for  the 
support  of  stock.  Early  varieties  of  fruit  are  in  bloom  in  the  southern 
districts,  and  in  all  districts  the  prospect  is  excellent. 

BULLETIN  NO.  4,   APBIL  28tH. 

The  daily  excess  of  temperature  during  the  past  week  ranged  from  3^ 
to  9^,  and  there  was  ao  average  amount  of  sunshine  The  rainfall  was 
<:onsiderably  above  the  normal  in  the  northern  and  central  districts.  For 
the  month  of  April  the  total  precipitation  is  now  from  1  to  3  inches  above 
the  normal  for  the  state  at  large,  and  in  all  sections  there  Is  an  ample 
reserve  of  moisture  in  the  soil  and  subsoil.  These  favorable  conditions  have 
brought  all  forms  of  vegetation  forward  with  unusual  rapidity,  and  in 
respect  to  the  growth  of  plants  and  foliage  the  season  is  now  earlier  than 
the  average.  Oats,  barley,  spring  wheat,  fall  wheat  and  rye  have  been 
greatly  benefited,  and  in  all  sections  of  the  state  pasturage  is  now  ample 
for  the  support  of  stock. 

Farm  work  has  been  vigorously  pushed  and  a  large  area  is  ready  for 
planting.  Some  corn  has  been  planted  in  the  southern  districts,  and  with 
favorable  weather  this  work  will  be  quite  general  within  the  coming 
Tveek.  A  good  beginning  has  been  made  in  planting  potatoes.  The  light 
frosts  reported  on  the  mornings  of  the  22d  and  23d  did  no  damage,  and  the 
fruit  prospects  continue  to  be  quite  promising. 

BULLETIN   NO.  5,  MAY   5TH. 

The  average  temperature  for  the  state  during  the  past  week  was  a 
little  above  normal,  much  the  greater  excess  being  recorded  in  the 
southern  districts  The  percentage  of  sunshine  was  generally  far  below 
the  normal.     The  reports  show  excessive  rainfall  in  the  larger  part  of  the 
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state,  the  lowest  measure  men  ts  being*  recorded  in  the  south  central  and 
southeast  districts.  Following  are  some  of  the  highest  figures  reported: 
Plymouth,  5.01  inches;  Woodbury,  3.93;  Webster,  3.52;  Osceola,  3.32: 
O'Brien,  3.33;  Jasper,  3.38;  Black  Hawk,  3.60;  Wright,  3.03;  Harrison,  3.18; 
Carroll,  2.58;  Crawford,  3.62;  Marshall,  3.15;  Buchanan,  3.03;  Humboldt,  3.20; 
Franklin,  3.31;  Bremer,  3.76;  Howard,  3.53;  Ida,  3.38;  Tama,  3.84.  These 
figures  show  a  wide  distribution  in  the  northern  and  central  districts.  But 
there  are  no  complaints  of  superabundant  lainf  all,  and  there  are  compara- 
tively few  reports  of  damage  caused  by  the  heavy  storms  of  the  week.  It 
may  therefore  be  set  down  as  another  favorable  week  in  this  most  promising 
season.  Small  grain  and  grasses  are  doing  remarkably  well  in  all  sections. 
Pasturage  is  abundant,  and  the  hay  crop  promises  to  be  unusually  heavy. 
Plowing  and  planting  were  retarded  by  the  wet  weather  in  all  sections 
where  there  was  an  excess  of  moisture.  In  the  southeast,  and  portions 
of  other  southern  districts,  about  half  the  usual  acreage  of  corn  has  been 
planted;  and  in  all  of  the  southern  half  of  the  state  a  good  beginning  has 
jeen  made.  Within  the  coming  week,  if  weather  is  favorable,  the  plant- 
ing operations  will  be  general. 

BULLETIN  NO.  6,  MAY   13tH. 

The  past  week  was  unseasonably  hot  and  generally  dry,  with  more 
than  an  average  amount  of  sunshine  and  high  winds.     The  daily  excess  of 
temperature  ranged  from  8°  to  13^.     For  the  week  ending  Saturday,  the 
rainfall  was  but  little  more  than  a  trace  in  the  larger  part  of  the  state. 
Later  reports  by  wire  and  mail  show  that  the  light  showers  on  Sunday 
evening  extended  over  a  considerable  area  in  the  central  and  northern 
districts.     The  southern  districts  are  in  pressing  need  of  moisture  for  the 
pastures  and  small  grain  crops.    Conditions  were  generally  favorable  for 
corn  planting,   and  good  progress  is  reported  in  all  sections.    In  the 
central  and  southern  districts  the  work  is  nearing  completion,  and  by  the 
close  of  the  coming  week  it  will  be  practically  finished  in  all  parts  of  the 
state.     Early  planted  corn  germinated  readily,  showing  a  good  stand  and 
color,  and  the  work  of  cultivation  is  already  well  begun  in  some  localities. 
Grass  and  small  grain  have  made  good  advancement,  and  with  timely 
rains  will  fulfill  their  early  promise.     Chinch  bags  are  beginning  to  cause 
some  anxiety  in  some  parts  of  the  southern  districts. 

BULLETIN   NO.  7,  MAY   19TH. 

The  past  week  was  excessively  wet  and  cloudy,  with  about  the  normal 
temperature.  Showers  have  fallen  in  considerable  portions  of  the  state 
every  day  since  the  9th  inst.,  and  in  all  districts  there  has  been  a  heavy 
excess  of  rainfall.  Following  are  some  of  the  higher  measurements 
reported  for  the  week  ending  Saturday  night:  Pottawattamie,  7.75;  Car- 
roll, 7.57;  Boone,  6.59;  Greene,  6.50;  Ringgold,  6.36;  Mills,  5.26;  Union. 
5.15;  Fremont,  4.31;  Osceola,  4.40;  Woodbury,  4.41;  Ida,  4.15;  Wright,  4.89: 
Cherokee,  4.82;  Buena  Vista,  5.87;  Winnebago,  4.50;  Dallas,  3.43;  Jasper, 
3  34;  Palo  Alto,  3.28;  Davis,  3.60;  Tama,  3.66;  Marshall,  2.95;  Bremer,  3.29: 
Washington,  3.17;  Iowa,  2.82;  Clay,  3.93  inches.  Adding  the  heavy  show- 
ers of  Sunday  and  Monday  would  give  a  very  great  excess  during  the  past 
ten  days.  Considerable  damage  to  crops  has  been  done  by  washing  out 
and  flooding  in  some  localities  where  the  heavier  downpours  occurred. 
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Corn  planting  has  been  retarded,  and  probably  some  replanting  will  be 
necessitated.  In  the  northern  and  central  districts  from  20  to  40  per  cent 
of  the  corn  area  remains  to  be  planted,  and  in  some  sections  the  plowing 
is  not  completed.  The  early  planted  fields  show  a  fair  stand,  but  the 
weeds  are  getting  a  vigorous  start.  Grass  and  small  grain  have  made  a 
phenomenal  growth.  The  only  drawback  is  a  tendency  to  rank  growth  of 
oats  and  wheat,  which  may  cause  damage  by  lodging  or  rust.  The  hay 
crop  is  assured,  and  will  be  unusually  heavy. 

BULLETIN  NO.  8,  MAY  26TH. 

First  of  t  he  week  was  cool  and  cloudy,  last  half  warm,  the  mean  tem- 
perature for  the  week  being  above  normal.  The  rainfall  was  generally 
light  during  the  working  days  of  the  week,  and  the  time  was  well 
improved  wherever  the  soil  was  dry  enough  to  plow  or  plant.  Consider- 
able ground  remains  to  be  planted  in  all  sections  where  the  rainfall  was 
excessive  and  the  surface  low  and  flat.  The  acreage  planted  on  bottom 
lands  will  be  materially  lessened.  Some  progress  has  been  made  in  clean- 
ing out  the  early  planted  fields,  but  the  weeds  have  made  a  rapid  growth. 
Cutworms  are  numerous.  The  excessive  heat  and  moisture  of  the  season 
has  not  been  altogether  favorable  to  the  best  development  of  small  grain 
crops,  especially  in  sections  where  the  rainfall  has  been  heaviest.  Oats 
and  spring  wheat  show  a  tendency  to  become  too  rank,  and  there  are  some 
reports  of  lodging.  Pastures,  meadows,  garden  vegetables  and  small 
fruits  are  generally  excellent. 

BULLETIN  NO.    9,   JUNE   2D. 

The  temperature  the  past  week  was  variable,  the  average  for  the  state 
being  above  normal,  and  the  sunshine  generally  deficient.  The  rainfall 
for  t  he  week  ending  Saturday  night  was  unequally  distributed,  ranging 
from  lees  than  .50  to  above  3.50  inches.  The  heaviest  downpours  are 
reported  frcm  portions  of  the  east  central  and  northeast  districts,  where 
local  cloudbursts  caused  destructive  floods.  In  the  larger  part  of  the 
state  the  work  of  planting  has  been  retarded  by  excessive  moisture,  and 
a  small  percentage  of  the  usual  corn  acreage  remains  to  be  planted.  Dry- 
ing weather  is  needed  to  put  the  soil  in  condition  for  completing  the  work 
of  planting  and  replanting,  and  for  subduing  the  weeds  that  have  made  a 
vigorous  start  in  early  planted  fields.  The  average  condition  of  all  field 
crops,  except  grass,  has  been  somewhat  lowered  by  excessive  rains.  Win- 
ter wheat  and  rye  appear  to  be  doing  fairly  well.  Oats,  barley  and  spring 
wheat  show  some  ill  effects  of  wet  weather.  But,  with  favorable  weather 
in  the  future,  all  crops  may  regain  their  former  promising  condition. 
Pastures  and  meadows  are  at  their  best. 

BULLETIN  NO.    10,    JUNE  9TH. 

The  first  half  of  the  week  was  cool,  the  last  half  warm,  making  the 
average  temperature-  about  normal.  There  was  a  large  excess  of  cloudi- 
ness, with  frequent  light  showers  in  many  localities,  hindering  farm  work 
in  fields  not  well  drained.  On  the  5th  considerable  local  damage  was 
•caused  by  cloudbursts  in  Harrison  and  Cass  counties.  Variable  reports 
are  received  as  to  the  condition  of  corn.  Early  planted  corn  on  drained  land 
is  doing  fairly  well,  and  is  well  cultivated.  The  general  condition  of  this 
crop,  however,  is  below  the  seasonable  average,  and  the  acreage  has  been 
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lessened  by  the  excessive  moisture.  In  numerous  localities  planting  is 
not  yet  completed,  and  many  fields  are  weedy.  Oats  and  spring  wheat 
are  becoming  rank,  with  a  tendency  to  rust,  the  result  of  excessive  heat, 
humidity  and  rainfall.  Fall  wheat  is  doing  fairly  well.  Pastures  are 
luxuriant.  Timothy  and  clover  meadows  are  unusually  heavy  where  the 
stand  is  good.  In  old  meadows  the  yield  of  hay  will  be  much  reduced  by 
the  encroachment  of  blue  grass.  Army  worms  have  appeared  in  great 
numbers  in  numerous  localities,  their  destructive  work  being  mainly  done 
In  grass  lands. 

BULLETIN   NO.   11,    JUNE   16TH. 

The  daily  mean  temperature  of  the  past  week  was  from  3^  to  5°  below 
the  seasonal  normal,  and  the  sunshine  was  less  than  the  average.  The  rain- 
fall was  unequally  distributed;  but  all  sections  received  an  ample  supply,  and 
some  localities  still  report  an  excess  of  moisture.  The  lower  temperature 
has  been  beneficial  in  checking  the  tendency  of  oats,  wheat  and  barley  to 
rust  and  lodge,  from  which  these  crops  have  been  materially  damaged  in 
all  sections  of  the-  state.  Considerable  progress  has  been  made  in  clean iog 
the  corn  fields,  and  the  crop  is  doing  fairly  well  in  well  drained  fields. 
The  planting  season  has  covered  a  period  of  over  six  weeks,  and  there  is 
a  wide  range  in  the  size  and  general  condition  of  the  plant.  Clover  cut- 
ting is  in  progress  in  all  districts,  and  some  timothy  meadows  have  been 
cut.  Clover  is  heavy,  and  new  meadows  generally  promise  a  liberal  yield 
of  hay.  All  reports  indicate  a  light  crop  in  the  old  meadows.  Potatoes 
and  pastures  are  heavy. 

BULLETIN  NO.  12,  .JUNE   23D. 

Ideal  weather  conditions  prevailed  the  past  week  in^the  larger  portion 
of  the  state.  The  daily  mean  temperature  ranged  from  3°  to  5^  above  the 
seasonal  normal,  and  the  amount  of  sunshine  was  sufficient.  The  rainfall 
was  generally  light,  except  in  portions  of  the  north  central,  northeast  and 
east  central  districts,  from  which  reports  are  received  of  heavy  local 
showers.  There  has  been  but  slight  interference  with  farm  work,  and 
good  progress  is  reported  in  the  cultivation  of  corn  and  hay  making.  Corn 
is  generally  clean,  and  in  some  of  the  southern  districts  the  early  planted 
fields  are  being  laid  by.  The  corn  fields  and  clover  meadows  are  pushing 
the  farmers,  and  the  harvest  of  fall  grain  is  close  at  hand.  Some 
improvement  'is  noted  in  the  prospects  of  spring  grain,  especially  in  sec- 
tions where  dry  weather  has  prevailed,  which  has  checked  the  tendency  to 
lodge  and  rust.  Complaints  of  predatory  insects  have  about  ceased,  and 
the  general  tone  of  reports  is  more  cheerful 

BULLETIN  NO,  13,  JUNB  30TH. 

The  temperature  of  the  past  week  was  favorable  for  all  crops,  although 
slightly  below  the  seasonal  normal.  The  rainfall  was  unequally  distrib- 
uted, numerous  localities  reporting  heavy  thunderstorms,  with  wind 
squalls  of  considerable  force,  on  the  24th  and  25th.  In  all  sections  there 
is  an  ample  supply  of  moisture  in  the  soil  for  the  present  needs  of  the 
crops.  Reports  from  all  districts  indicate  that  corn  is  making  good 
advancement,  and  a  large  portion  of  the  crop  will  be  laid  by  during  the 
coming  week.  The  late  planted  and  replanted  fields  give  promise  of  pro- 
ducing a  fair  crop.     Oats  suit'ered  material  injury  in  all  sections  visited  by 
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heavy  rain  and  windstorms,  a  portion  of  the  rank  grain  being-  lodg-ed 
beyond  recovery.  Tho  full  extent  of  damafce  cannot  as  yet  be  estimated. 
There  are  numerous  reports  of  damage  to  spring  wheat  by  rust.  The 
harvest  of  hay  and  fall  grain  is  in  progress,  and  a  considerable  acreage  of 
barley  is  about  ready  for  the  reaper.  The  yield  of  hay  is  generally  satis- 
factory. Pastures  yield  abundantly,  and  the  prospect  for  potatoes  was 
never  better. 

BULLETIN   NO.  14,  JULY   7TH. 

The  high  temperature  prevalent  during  a  portion  of  the  past  week  was 
modified  by  more  than  the  normal  amount  of  humidity  and  cloudiness, 
and  timely  showers  favored  the  rapid  growth  of  vegetation.  The  rainfall 
was  generally  sufficient,  and  numerous  localities  report  amounts  much 
above  the  seasonal  normal.  The  widely  extended  rain  and  windstorms  on 
the  3d  and  3d  caused  a  material  increase  of  damage  to  oats  and  spring 
wheat  by  lodging  and  rust  whereyer  the  growth  of  straw  is  excessively 
heavy.  Corn  has  made  fine  progress  in  all  sections,  being  mostly  laid  by 
in  good  condition.  The  harvest  of  winter  grain  is  practically  finished;  the 
cutting  of  barley  is  general,  and,  in  the  southern  districts,  the  oats  har- 
vest is  begun.  Hay  making  has  been  delayed  in  some  localities  by  cloudy 
and  damp  weather.  Hay  crop  generally  heavy,  but  the  acreage  is  below 
the  average  of  former  years. 

BULLETIN  NO.  15,   .JULY   14TH. 

The  past  week  was  cool  and  dry.  The  daily  average  temperature  was 
about  3^  below  normal,  and  the  rainfall  barely  exceeded  a  trace  in  any 
part  of  the  state.  The  days  were  generally  bright  and  warm,  but  the 
nights  were  cool.  It  was  ideal  harvest  weather.  Hay  is  generally  well 
secured;  the  winter  grain  crops  are  in  the  stack  or  threshed;  barley  is 
about  all  cut  in  the  southern  and  central  districts;  the  oats  harvest  is  in 
progress  in  all  sections,  the  ripening  being  hastened  by  rust. 

All  reports  show  extensive  damage  to  oats  by  rust  and  lodging,  and  in 
the  southern  and  central  districts  the  prospective  yield  will  scarcely  repay 
the  harvesting  of  a  large  percentage  of  the  area  planted.  The  northern 
districts  suffered  least  damage  from  that  cause,  but  the  yield  will  be  cut 
short  in  all  sections.  Spring  wheat  has  been  materially  injured  by  rust, 
but  the  condition  of  that  crop  is  much  better  than  that  of  oats.  Corn  has 
made  steady  advancement  in  all  districts,  and  its  condition  is  now  well  up 
to  the  normal.  Rain  is  needed  in  moderate  quantities  for  the  pastures, 
potatoes,  corn,  and  the  minor  crops,  though  no  material  damage  has  yet 
resulted  from  the  dry  weather  of  the  past  ten  days. 

BULLETIN  NO.  16,  JULY   21  ST. 

From  the  13th  to  the  16th  the  weather  was  excessively  hot  and  dry, 
causing  some  apprehension  of  damage  by  hgt  winds  and  drouth.  This 
heated  term  was  followed  by  much  cooler  weather  and  copious  showers 
fairly  well  distributed.  The  southern  and  central  districts  received  the 
heaviest  amount  of  rainfall,  the  reported  measurements  ranging  from  one 
to  five  inches.  These  showers  came  in  good  time,  and  have  been  of 
immeasurable  benefit  to  corn,  late  potatoes,  pastures,  gardens  and  all 
immature  crops.  The  reports  show  that  good  progress  has  been  made  in 
the  harvest  fields,  and  by  the  close  of  the  present  week  the  bulk  of  small 
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grain  will  be  in  shock  or  stack.  Threshing  from  shock  has  been  begun 
in  all  districts  with  quite  variable  results.  All  reports  agree  that  oats  are 
both  short  in  quantity  and  deficient  in  weight.  Judging  by  returns  thus 
far  received  the  output  for  the  state  will  be  less  than  one-third  the  heavy 
yield' of  1895.  Corn  is  very  promising,  and  received  no  material  damage 
from  the  late  hot  and  dry  weather. 

BULLETIN  NO.  17,  JULY   28TH. 

The  week  ending  Monday,  the  27th,  was  unusually  cool  from  the  22d  to 
the  26ih,  and  the  amount  of  rainfall  probably  exceeded  the  aggregate 
received  during  any  week  of  the  current  season.  The  special  com  and 
wheat  stations  report  the  following  amounts:  Marshalltown,  5.07  inches; 
Hampton,  3.32;  Clinton,  4.41;  Charles  City,  1.59;  Fairfield,  2.53;  Maquoketa, 
3.53;  Iowa  City,  2.69;  Forest  City,  1.40;  Waterloo,  4.46;  Ogden,  4.08;  Cedar 
Rapids,  3.40;  Osceola,  4.21;  Centerville,  3.65;  Des  Moines,  3.67.  Numerous 
other  stations  give  similar  reports.  This  has  made  very  unfavorable  con- 
ditions for  harvesting  and  threshing,  and  grain  in  shock  has  suffered 
material  injury  Oats  received  the  greater  damage,  reducing  still  lower 
the  condition  of  this  unfortunate  crop.  A  short  period  of  dry  weather  is 
now  much  to  be  desired,  to  give  opportunity  to  save  the  unstacked  grain. 
Corn  is  generally  reported  in  good  condition,  and  there  is  an  ample  stor- 
age of  moisture  in  the  soil  to  develop  and  ripen  the  early  and  late  planted 
fields.  The  weather  has  been  very  favorable  for  late  potatoes  and  pastur- 
age, and  all  immature  vegetation. 

BULLETIN  NO.    18,    AUGUST  4TH. 

The  temperature  of  the  past  week  was  about  normal,  but  the  rainfall 
was  excessive  and  amount  of  sunshine  deficient.  For  the  week  ending 
August  1st,  the  following  are  among  the  heavier  amounts  of  rainfall 
reported:  Dubuque,  5.84  inches;  Shelby,  5.13;  Butler,  4.85;  Jasper,  4.76; 
Poweshiek,  4  68;  Delaware,  4.53;  Boone,  4.15;  Story,  3  93;  Marshall,  3.8S; 
Iowa,  3.53;  Carroll,  3.44;  Black  Hawk,  3.58;  Polk,  3.53;  Van  Buren,  3.49; 
Tama,  3.31;  Jackson,  3;  Bremer,  3.33;  Woodbury,  2.85;  Lee,  2.92;  Muscatine, 
2.50;  Clayton,  2.65;  Guthrie,  3;  Webster,  2.85;  Crawford,  3.54;  Pottawat- 
tamie, 2.35. 

The  weather  conditions  have  been  very  unfavorable  for  completing*  the 
work  of  stacking  and  threshing  from  the  shocks.  And  as  a  result  of  the 
frequent  and  heavy  rains  of  the  past  two  weeks  the  unsecured  grain  has 
been  materially  injured  by  rotting  and  sprouting.  Oats  suffered  the 
greater  damage,  but  spring  wheat  has  also  been  badly  hurt.  Numerous 
reports  state  that  stacks  of  grain  have  been  considerably  injured  by 
excessive  downpours  and  heavy  winds.  Corn  is  doing  notably  well,  except 
in  some  localities  where  it  was  broken  down  by  wind  and  hailstorms  on 
the  night  of  the  26th.  On  the  whole  this  crop  is  very  promising,  and  the 
bulk  of  it  is  now  in  the  roasting  ear  stage.  Pastures  and  meadows  show  a 
luxuriant  growth. 

BULLETIN  NO.   19,    AUGUST  llTH. 

This  has  been  the  warmest  week  of  the  season,  the  daily  mean  temper- 
ature ranging  from  5°  to  8°  above  normal.  The  rainfall  was  very  light 
during  the  working  days  of  the  week,  with  the  exception  of  heavy  local 
showers  in  Appanoose  county  and  some  other  portions  of  the  south  cen- 
tral district.     On  Saturday  night  and  Sunday  night  the  high  temperature 
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was  somewhat  alleviated  by  showers  with  hi^h  winds,  extending  oyer  the 
greater  portion  of  the  state.  Some  damage  to  corn  is  reported  from  vari- 
ous localities,  but  the  aggregate  of  loss  will  not  be  heavy.  Considerable 
progress  has  been  made  in  securing  the  unstacked  grain,  and  threshing 
has  been  resumed  with  varying  results.  Corn  is  gene  rally  doing  remark- 
ably  well.  The  greater  portion  of  the  early  planted  corn  is  well  advanced 
in  the  roasting  ear  stage,  and  much  of  it  bids  fair  to  be  ripe  enough  to 
cut  before  the  close  of  August. 

BULLETIN  NO.   20,    AUGUST   18TH. 

High  temperature  prevailed  the  first  half  of  the  week,  which  was  fol- 
lowed by  cooler  weather,  making  an  average  a  little  above  the  normal. 
The  amount  of  sunshine  was  below  the  average.  In  the  larger  part  of  the 
state  showers  were  frequent,  and  many  localities  report  excessive  rainfall 
with  windstorms  of  considerable  severity,  causing  some  damage  to  com 
and  grain  in  shock  and  stack.  The  conditions  have  been  generally  unfa- 
vorable for  securing  the  unstacked  grain,  and  the  aggregate  of  loss  to 
oats  and  wheat  will  be  very  heavy.  The  corn  crop  is  so  bulky,  and  gener- 
ally so  well  advanced  that  the  local  damage  by  wind  and  hail  will  not 
materially  reduce  the  heavy  yield  that  seems  now  to  be  assured.  The  crop 
is  generally  ten  to  fourteen  days  early  and  a  laree  percentage  will  be  prac- 
tically safe  from  frost  by  September  1st.  The  late  planted  fields  will  need 
four  or  five  weeks  favorable  weather,  to  reach  full  maturity.  A  good  start 
has  been  made  in  fall  plowinsr  where  the  soil  is  sufficiently  dry.  There 
is  great  need  now  of  a  long  spell  of  good  old  fashioned  dry  weather,  such 
as  we  used  to  have  in  the  pioneer  days. 

BULLETIN  NO.  21,  AUGUST  25TH. 

The  week  has  been  unseasonably  cool  and  cloudy,  with  an  excess  of 
rainfall  in  the  larger  part  of  the  state.  The  weather  conditions  have  not 
been  favorable  generally  for  threshing  and  for  ripening  the  immature 
crops.  Corn  is  doing  fairly  well,  however,  and,  if  the  coming  month  is  as 
favorable  as  usual,  the  quality  of  the  crop  will  be  better  for  this  exten- 
sion of  the  ripening  period.  If  a  killing  frost  does  not  arrive  in  advance 
of  its  normal  time,  the  crop  of  1896  will  probably  break  all  former  records 
in  the  yield  per  acre,  though  the  area  harvested  will  be  less  than  in  some 
former  years.  A  considerable  part  of  the  early  planted  corn  will  be  prac- 
tically beyond  danger  of  harm  by  frost  by  the  15th  of  September,  if  it  is 
not  further  delayed  by  cool  and  wet  weather.  The  late  planted  fields  will 
need  four  to  ^ye  weeks  of  seasonable  warmth,  sunshine  and  dryness  to 
fully  mature  their  immense  burden  of  corn.  Pastures  are  excellent,  and 
the  meadows  are  bringing  forth  a  heavy  second  crop  of  grass.  The  yield 
of  clover  seed  promises  to  be  large.  There  are  numerous  indications  of 
shortage  in  the  late  potato  yield.  Hog  cholera  is  beginning  to  assume  a 
dangerous  form  in  scattered  localities. 

BULLETIN  NO.  22,  SEPTEMBER  1ST. 

The  past  week  has  been  cool  and  dry.  with  more  than  an  average 
amount  of  sunshine.  The  daily  mean  temperature  was  from  2^  to  4°  below 
the  seasonal  normal.  Light  frosts  occurred  in  numerous  localities  on  the 
mornings  of  the  26th  and  27th,  but  no  damage  is  reported.  The  weather 
has  been  quite  favorable  for  farm  work  and  for  maturing  the  unharvested 
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crops.  Corn  is  ripening  slowly,  under  the  most  favorable  conditions  for 
its  normal  deyelopment.  Reports  from  all  districts  Indicate  that  a  consid- 
erable portion  of  early  planted  corn  is  now  practically  safe  from  damage 
by  frost.  Probably  about  60  per  cent  of  the  whole  acreage  planted  will 
require  two  or  three  weeks  of  good  weather  to  reach  complete  maturity. 
Threshing  is  nearing  completion,  and  plowing  has  progressed  rapidly, 
with  good  conditions  of  soil.  A  considerable  acreage  is  ready  for  fall 
seeding.  A  heavy  second  crop  of  hay  is  ready  to  harvest.  Pastures  are 
fine,  and  fall  feed  will  be  unusually  abundant.  The  yield  of  flax  is  gener- 
ally good.  Reports  of  the  potato  crop  are  quite  variable,  and  the  prospect 
is  not  favorable  for  an  average  yield. 

BULLETIN   NO.  23,  SEPTBMBBR   SXU. 

The  past  week  was  cooler  than  usual,  with  about  the  average  amount 
of  sunshine  and  generally  light  rainfall.  The  temperature  fell  danger- 
ously near  the  frost  line  on  two  mornings,  but  as  yet  no  damage  has  been 
done.  Corn  has  made  fair  progress  toward  maturity,  under  favorable  con- 
ditions for  the  full  development  of  the  grain.  Some  cutting  in  early 
planted  fields  has  been  done,  and  probably  more  than  50  per  cent  is  ripe 
enough  to  cut.  While  a  considerable  acreage  is  practically  safe,  yet,  if  a 
killing  frost  comes  before  the  25th  inst.,  there  will  be  more  than  the  usual 
amount  of  soft  and  immature  corn  harvested  this  season.  To  round  out 
the  entire  crop,  all  of  September  Is  needed,  with  normal  temperature  and 
sunshine.  In  the  sections  where  fall  grain  is  grown,  good  advancement 
has  been  made  in  plowing  and  seeding,  under  excellent  conditions.  Nearly 
all  reports  indicate  a  large  output  of  clover  seed.  Reports  as  to  the 
potato  crop  are  quite  variable,  with  frequent  mention  of  damage  by  rot- 
ting. Threshing  is  nearing  completion,  and  the  harvest  of  prairie  hay  is 
in  progress,  with  a  fine  yield.     There  are  numerous  reports  of  hog  cholera. 

BULLETIN  NO.  24,  SEPTEMBER  14TH. 

The  mean  temperature  of  the  past  week  was  about  normal,  and  there 
was  a  large  excess  of  cloudiness  and  damp  weather.  The  rainfall  was  in 
excess  in  scattered  localities,  but  the  average  for  the  state  was  below 
normal  There  were  but  three  favorable  days  for  ripening  and  drying  out 
the  corn,  but  the  general  condition  is  fairly  good.  Reports  indicate  that 
the  bulk  of  the  crop  is  practically  safe  in  the  northern  districts,  wherein 
it  is  generally  farther  advanced  toward  maturity  than  in  the  central  and 
southern  districts.  Cutting  is  in  progress  in  all  sections,  and  in  the  dairy 
districts  a  large  portion  of  the  crop  will  be  cut  and  shocked  within  the 
coming  week. 

For  the  complete  ripening  of  the  full  crop  of  corn  we  need  from  ten 
days  to  two  weeks  of  dry,  warm  weather.  From  20  to  30  per  cent 
was  planted  later  than  usual,  and  much  of  this  is  still  green  and  quite 
immature.  The  potato  harvest  is  begun,  with  a  variable  output.  Dry 
weather  is  needed  for  harvesting  and  hulling  clover  seed.  Fall  plowing 
and  seeding  are  being  rapidly  pushed.  More  than  the  usual  area  will  be 
plowed,  the  conditions  of  the  soil  being  favorable. 

SrECIAL    BULLETIN,  SEPTEMBER  22d. 

The  past  week  was  unseasonably  cold,  wet  and  cloudy.  The  daily 
mean  temperature  was  2^  to  4°  below  normal,  and  the  rainfall  was  largely 
in  excess  in  the  greater  portion  of  the  state. 
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On  the  mornings  of  the  19th  and  20th  heavy  frosts  were  reported  in 
numerous  localities  in  the  northern  and  central  districts,  with  tempera- 
tures low  enough  to  form  ice  in  many  places.  The  extent  of  damage  to 
com  can  not  as  yet  be  estimated.  It  is  certain,  however,  that  a  consider- 
able portion  of  late  planted  corn  is  yet  soft,  requiring  warm,  dry  weather 
to  become  sound  and  merchantable.  There  has  been  thus  far  in  Septem- 
ber but  little  favorable  weather  for  rii>ening  the  belated  portion  of  the 
crop;  and  the  low  temperatures  and  excessive  moisture  have  been  detri- 
mental to  both  early  and  late  corn.  With  more  favorable  conditions  in 
the  near  future  a  large  yield  may  be  harvested;  but  it  cannot  reach  the 
high  aggregate  that  would  have  been  secured  if  normal  weather  had  pre- 
vailed for  the  past  three  weeks. 

Reports  indicate  that  the  potato  crop  will  fall  considerably  below  the 
large  output  last  year. 

SPECIAL  BULLETIN,  SEPTEMBER  29TH. 

The  temperature  of  the  past  week  was  about  40°  below  normal,  and  the 
deficiency  for  September  to  date  amounts  to  over  100°,  with  a  large 
excess  of  cloudiness  and  moisture. 

These  unfavorable  conditions,  with  severe  frosts,  have  checked  the 
ripening  of  belated  corn,  comprising  probably  15  to  20  per  cent  of  the 
entire  acreage.  This  will  somewhat  reduce  the  aggregate  of  the  crop, 
which  a  month  ago  promised  to  break  all  former  records.  But  with  dry- 
ing weather  in  the  future  the  total  yield  of  sound  corn  will  fairly  sustain 
the  reputation  of  the  leading  corn  state. 

The  late  potato  crop  is  not  likely  to  reach  an  average  yield. 

Fall  pastures  are  extra  good.  The  growth  of  grass  and  vegetation 
generally  has  been  phenomenal. 


WEATHER  AND  CROP   NOTES. 


FROM   MONTHLY  REVIEW,   JULY,    1896. 


The  spring  and  summer  of  1896  will  score  a  high  record  among  the  wet 
seasons  of  this  region.  It  is  the  more  notable  from  the  fact  that  it  follows 
80  closely  a  period  of  excessive  dryness.  For  study  and  comparison  we 
give  below  a  table  showing  the  average  rainfall  in  inches  for  this  state  in 
the  months  of  April,  May,  June  and  July,  for  the  years  from  1890  to  1896 
inclusive: 


YEARS. 

APRIL. 

MAY. 

JUNE. 

JULY. 

TOTAL. 

1890 

1.78 
2.15 
4.78 
4.21 
3.07 
2.62 
5  02 

3.56 
3.18 
8.77 
3.45 
1.87 
3.19 
6.69 

7.76 
5.89 
5.19 

3  91 
2.67 

4  32 
3.11 

1.96 
4.22 
5.29 
3.33 
.63 
3.40 
6.90 

15  08 

1891 

1892 

1 893 

14.94 
24  00 
14.90 

1^t>4 

8.24 

1S95 

13.53 

1806 

21.73 

Normal 

260 

4  15 

4.95 

4.ao 

16  00 
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It  will  be  obseryed  that  1892  and  1896  score  the  highest  records  for 
excess  of  rainfall  durin^f  these  four  critical  crop  months.  The  normal  or 
average  amount  for  this  state  is  sixteen  inches  for  the  four  months,  and  in 
the  seven  years  there  has  been  a  deficiency  in  five  seasons  and  an  excess  in 
two  seasons.  And  the  best  average  crops  have  been  grown  in  the  seasons 
when  the  rainfall  was  an  inch  or  two  below  the  normal.  To  show  the 
relation  between  rainfall  and  production  we  give  below  the  average  yield 
per  acre  of  some  of  the  staple  cereal  crops  of  this  state  in  the  six  years, 
1890  to  1895,  inclusive: 


YEARS. 

i 

O 

© 

OQ 

P 

1 

CIS 

•♦-» 
c3 

O 

Wheat  winter- 
bushels. 

1 

as 

9 

IP© 

ten 
or 

Barley  — bush- 
els. 

1890 

28 
38 
89 
35 
12 
38 

29 
4() 
25 
28 
24 
48 

16 

20 

17 

15.4 

16.7 

22 

11 

15 

12 

12.4 

12.8 

17 

M 

18«l 

22.5 

18P2 

24.3 

1893 

22  8 

1894 

18  4 

1895 

33 

Since  1890  the  greatest  crops  have  been  harvested  in  the  seasons  of  1891 
and  1895.  By  reference  to  the  first  table  it  will  be  seen  that  the  rainfall 
in  the  four  crop  months  of  those  years  was  uniformly  moderate,  and  a 
little  short  of  the  normal.  The  year  1895  brought  the  best  all-round  har- 
vests, because  the  soil  had  been  thoroughly  drained  and  pulverized  by  the 
drouth  that  prevailed  in  the  summer,  fall  and  winter  of  the  preceding 
year.  And  upon  this  well  prepared  soil  there  came  moderate  showers 
with  sufficient  frequency  to  keep  the  crops  growing  at  their  best.  In  the 
greater  part  of  the  state  the  rainfall  was  ample,  though  the  total  was  two 
and  one-half  inches  below  the  normal  It  appears  that  our  best  crops  are 
grown  in  the  seasons  closely  following  a  drouthy  period,  or  just  before  the 
opposite  extreme  is  reached. 

The  oats  crop  shows  the  ups  and  downs  of  the  seasons,  with  but  two 
good  crops  in  the  seven-year  period.  The  yield  was  better  in  respect  to 
quality  in  the  extremely  dry  season,  1894,  than  in  the  excessively  wet 
seasons,  1892  and  1896.  Excessive  heat  and  moisture  in  May  and  June  will 
always  knock  out  oats.  And  other  small  grain  crops  suffer  in  hot  and  wet 
seasons. 


The  rainfall  for  the  four  months — April  1  to  August  1,  1896— 
amounted  to  as  much  as  the  total  precipitation  for  the  full  year  1894. 
It  has  been  excessively  wet  in  both  seed  time  and  harvest,  making  it 
muddy  in  sowing  and  ^ ^catchy"  in  reaping.  This  is  an  exceptional  experi- 
ence in  this  section,  our  wet  springs  being  usually  followed  by  dry  periods 
in  mid-summer.  It's  a  marvelous  change  from  an  average  monthly  rain- 
fall of  about  2  inches  in  1894,  to  5.50  inches  per  month  in  1896.  What  does 
this  signify?  Shall  we  adopt  the  method  of  reasoning  that  has  been  in 
vogue  in  recent  dry  years,  and  jump  to  the  conclusion  that  the  people  have 
caused  a  change  of  climate  by  doing  something  they  ought  not  to  have 
done,  or  leaving  undone  something  they  ought  to  have  done?    Is  it  true 
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that  this  region  is  going  to  be  permanently  wet?  Will  it  keep  on  raining, 
filling  up  the  ponds  and  streams,  making  more  vapor  to  make  more 
showers  to  be  again  evaporated  and  precipitated  continually?  Have  we 
mined  our  climate  by  planting  too  many  groves,  hedges  and  shelter  belts, 
thereby  drawing  the  rain  clouds  from  long  distances  to  drench  our  fields 
with  excessive  downpours?  If  the  work  of  man  caused  the  drouth  in  1894, 
shall  we  not  infer  that  the  people  are  in  some  way  responsible  for  the 
excess  of  moisture  in  the  year  of  grace,  1896? 

No,  we  think  the  plea  of  not  guilty  could  be  sustained  in  any  court  of 
competent  jurisdiction.  The  people  are  not  to  blame  either  for  excessive 
rains  or  parching  drouths.  Don't  chop  down  trees,  or  clear  off  sheltering 
groves,  on  the  mistaken  supposition  that  they  bring  too  much  wet 
weather.  That  would  be  as  foolish  as  tearing  out  tile  ditches  or  dam- 
ming up  creeks  to  cure  drouths.  The  causes  of  extremes,  or  variable 
seasons,  are  far  above  and  beyond  the  reach  of  human  hands  Only  the 
Omnipotent  is  able  to  grasp  and  wield  these  mighty  forces  of  nature. 


This  country  is  not  going  wet,  except  at  intervals.  In  due  time  the 
pendulum  will  swing  to  the  opposite  extreme,  and  the  lowlands,  lake  beds 
and  bottoms  of  sloughs  will  dry  up  and  once  more  become  arable.  Don't 
be  discouraged  with  these  occasional  wet  seasons.  We  shall  have  good, 
old  fashioned,  dry  summers  in  the  near  future  to  teach  us  profitable  lessons 
of  economy  and  the  proper  cultivation  of  the  soil.  They  are  sure  to  come 
about  as  often  in  the  future  as  in  the  past  fifty  years.  Don't  worry  about 
any  change  of  climate,  but  so  watch  and  work,  and  apply  brains  to  your 
work,  that  you  may  reap  abundant  rewards  for  your  labors  in  every  sea- 
son, whether  wet  or  dry.  This  may  be  done,  and  the  coming  farmer  will 
learn  how  to  do  it. 


Many  people  take  pleasure  in  seeing  the  ponds  filling  up,  and  the 
streams  again  running  bank  full,  after  the  fashion  of  the  pioneer  days  in 
this  country,  before  the  impervious  old  prairie  sod  had  been  broken.  But 
they  do  not  observe  that  these  swollen  streams  are  swiftly  bearing  away 
thousands  of  tons  of  the  most  fertile  matter  washed  from  our  fields.  Take 
note  of  the  marvelous  productiveness  of  the  low  lands  that  are  replenished 
by  spring  and  autumn  floods,  where  the  murky  waters  deposit  their  rich 
burden  of  fertilizing  material  year  by  year.  All  of  that  cream  of  the  soil 
has  been  washed  from  the  surface  of  uplands  and  slopes;  and  over  95  per 
cent  of  the  richness  is  carried  to  the  sea  and  is  a  total  loss  to  the  soils. 
We  take  pleasure  in  seeing  well  filled  streams,  but  we  much  prefer  to  note 
the  flow  of  clear,  sparkling  waters.  When  all  the  fields  are  properly  tiled 
the  fiowage  of  streams  is  lessened,  and  the  waters  that  find  their  way  into 
the  larger  streams,  and  thence  to  the  sea,  are  not  so  heavily  burdened 
with  the  elements  of  fertility.  On  all  accounts  it  is  better  to  carry  away 
the  surplus  waters  through  deeply  laid  tiles  than  over  the  surface.  By 
deep  culture,  subsoiling  where  it  is  necessary,  and  thorough  deep  tile 
drainage,  we  may  conserve  all  the  water  that  can  be  retained,  and  get  rid 
of  excess  with  the  least  damage  to  our  fields. 
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VALUE  OF  WEATHER  OBSERVATIONS. 


Prof.  Lorin  Blodget,  of  Philadelphia,  recently  contributed  the  follow- 
ing article  to  the  Monthly  Bulletin  of  the  Pennsylvania  Climate  and  Crop 
Service: 

*'  The  practical  value  of  climatological  observations  is  now  as  clear  and 
definite  as  any  branch  of  the  public  service  whatever,  and  it  cannot  be 
suspended  at  any  time  without  serious  loss.  The  business  interests  of 
every  part  of  the  state  have  come  to  the  point  of  adapting  themselves  to 
the  current  daily  reports  of  changes,  the  forecasts  made  by  the  National 
Weather  Service,  and  the  comparison  of  the  fixed  conditions  of  climate, 
determined  chiefly  by  the  state  services;  and  this  well-earned  position  of 
influence  and  character  of  authority  attached  to  both  departments  of  the 
weather  service  cannot  be  dropped  nor  permitted  to  fail  in  the  current 
and  continued  work  each  has  in  charge.  The  state  has  a  duty,  as  well  as 
the  general  government,  and  the  body  of  faithful  observers  who  have  f ui^ 
nished  reeords  for  so  many  years  should  be  sustained  and  rewarded  to  the 
fullest  possible  extent. 

'*  It  is  now  almost  half  a  century  since  the  general  service  of  reporting 
observations  of  the  climate  began.  It  was  done  earlier  by  order  of  the 
surgeon-general  at  the  military  posts  and  the  New  York  academy,  while 
in  this  state — Penasylvania — the  Franklin  Institute  invited  co-operation 
in  recording  the  temperature,  rainfall,  etc.,  as  early  as  1839.  From  1S4S 
to  1858,  the  Smithsonian  Institution,  at  Washington,  made  extensive 
preparations  for  a  national  system  of  observations,  which,  however,  pro- 
duced little  in  practical  results  and  was  practically  abandoned  in  1853. 
In  1871,  General  Myer  began  the  present  system  of  storm  and  weather 
reporting.  He  founded  the  Weather  Bureau,  and  the  singular  vigor  and 
practical  accuracy  of  his- work  attained  universal  approval,  securing  from 
congress  full  recognition  as  a  perptianent  executive  bureau  in  the  public 
service.  In  recent  years  this  branch  of  the  national  service  has  developed 
greater  skill  and  accuracy  than  was  believed  possible,  especially  in  the 
forecasting  and  in  the  forms  employed  in  current  illustrations.  The  pub- 
lic feels  its  daily  value  and  is  conscious  of  its  absolute  need  of  the  service 
rendered. 

The  several  state  systems  hold  a  position  in  respect  to  the  national  sys- 
tem much  as  the  state  governments  do  to  the  general  government.  They 
are  indispensable  as  aids  and  adjuncts  to  each  other,  and  the  state  work 
covers  a  wide  field  that  the  national  bureau  cannot  reach.  Each  county 
and  each  district  should  be  examined  and  its  climate  defined.  Its  pro- 
ductive capacity  as  to  cultivation,  its  forest  growth,  its  healthfulness.  and 
all  other  conditions,  should  be  defined  by  instrumental  record  and  by  the 
establishment  of  both  the  mean  and  the  extreme  coaditions.  And,  in 
I  respect  to  the  range  of  these   extremes,   it  is  certain  that  continuous 


records  must  be  made,  and  that  no  definitions  as  to  one  season  or  year 
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will  practically  apply  to  the  next  season  or  year.  The  sources  from 
which  the  very  atmosphere  comes  in  its  annual  movement  are  as  remote, 
practically,  as  is  the  sun  as  the  source  of  atmospheric  heat.' 

^^  We  have  a  duty  of  the  broadest  and  most  practical  character  in  thus 
observing  and  determining  the  climate  of  the  state  in  all  its  conditions. 
It  is  a  duty  scarcely  less  imperative  than  that  of  providing  for  the  well 
being  of  its  inhabitants  through  the  ordinary  functions  of  its  state  gov- 
ernment. The  work  of  the  service  is  not  speculative  nor  theoretical  as  to 
any  of  its  conditions.  Its  duty,  primarily,  is  to  make  permanent  records 
of  the  facts,  and  this  for  as  many  localities  as  may  be  possible,  or  may  be 
required,  to  define  the  climate  of  every  habitable  area  within  the  state 
limits.  The  difference  due  to  elevation,  as  well  as  those  of  geographical 
position  in  other  respects,  are  among  the  points  that  should  be  better 
known  than  they  now  are. 

'*  The  sweep  of  the  greater  changes  and  storms  that  pass  over  the 
entire  country  can  better  be  shown  in  the  work  of  the  national  bureau, 
but  there  is  a  share  of  duty,  even  in  this  respect,  falling  to  the  hands  of 
the  state." 


DISTINGUISHING  A  TORNADO. 


HABPKBS'    WEEKLY. 

Perhaps  the  most  important  distinction  to  emphasize  is  that  between 
the  appearance  of  a  thunderstorm  and  a  tornado,  since,  if  this  can  be 
defined,  much  needless  fear  at  the  approach  of  black  but  harmless 
thunderstorms  can  be  avoided.  When  not  combined  with  tornado  mani- 
festations the  thunderstorms  send  aloft  a  narrow  line  of  black  clouds  in 
advance,  which  remain  high  in  the  air.  At  the  right  and  left  the  black 
clouds  seem  to  reach  the  earth,  but  this  is  caused  not  by  descent  to  the 
earth,  as  in  a  tornado,  but  by  distant  edges  of  the  high  black  clouds  reced- 
ing below  the  horizon.  It  is  one  storm  which  spreads  to  the  left  and  right. 
There  is  no  splitting  up  of  clouds  with  the  formation  of  a  different  storm  at 
another  part  of  the  horizon. 

The  tornado  is  easily  distinguished  from  this  perfectly  plain  edge  of 
black,  with  its  lighter  rain  mist  extending  to  the  earth.  Whether  the 
funnel  is  veiled  by  rain  or  not  it  is  ordinarily  so  black  that  as  it  approaches 
it  appears  as  a  column  of  dense  darkness,  narrowest  at  the  earth,  with 
light  breaking  through  on  either  side  of  it.  The  most  marked  trait  of  all 
is  that  other  clouds  seem  to  be  approaching,  others  moving  at  right 
angles,  and  a  distant  storm  of  light  hue  is  coming  from  the  southwest. 
This  is  all  caused  by  the  tornado,  which  is  drawing  clouds  and  air  currents 
toward  itself  from  great  distances.  As  the  tornado  funnel  comes  nearer, 
with  its  dark  mass  of  rubbish  reaching  to  the  earth,  the  roar  is  frightful, 
giving  the  observer  fifteen  or  twenty  minutes'  warning.  The  southwest 
corner  of  the  cellar,  if  the  tornado  is  approaching  from  the  south  or  west, 
is  the  safest  place  of  refuge.  The  tornado  carries  the  wreckage  to  the 
north  and  east,  and  if  the  funnel  is  seen  in  the  north  or  east  it  need  not 
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be  feared,  because  it  will  almost  certainly  move  away.  Of  600  tornadoes 
specially  classified,  all  but  thirty-five  moved  from  southwest  to  northeast, 
and  nearly  all  of  the  thirty-five  moved  eastwardly. 

The  funnels  have  a  rotary  motion  from  right  to  left,  and  this  motion  is 
not  due  to  electrical  action,  but  to  acceleration  of  conflicting  air  cur- 
rents. Lieutenant  Fiuley  shows  that  the  lightning  supposed  to  be  in  the 
funnel  is  really  in  adjacent  thunder  clouds.  The  broken  and  withered 
buds  bruised  by  the  action  of  the  air  are  evaporated  by  the  sun  after  the 
tornado,  causing  the  foliage  to  look  seared,  giving  rise  to  the  error  that 
the  tornado  manifests  burning  electrical  power.  It  has  been  demonstrated 
by  study  of  wreckage  that  as  the  funnel  leaves  the  earth  and  rises  ioto 
the  air  its  force  slightly  diminishes,  and  that  this  bounding  motion  causes 
the  funnel  to  spare  one  building  and  demolish  another.  The  funnel,  with 
its  small  end  to  the  earth,  spins  like  a  top,  moving  along  at  an  average 
rate  of  about  forty  miles  an  hour,  but  the  velocity  of  the  spin  is  incalculs- 
ble.     It  is  like  the  motion  of  air  impelled  by  an  explosion. 

Tornadoes  generally  occur  between  1  p.  m.  and  5  p.  m.,  and  not  one  in  a 
thousand  takes  place  between  10  p.  m.  and  noon  of  the  following  day.  I 
have  heard  of  only  two  instances  in  which  the  tornado  occurred  between 
midnight  and  morning — one  at  Hohokus,  N.  J.,  and  another  in  the  south- 
ern part  of  Michigan,  which  caused  slight  loss  of  life.  Since  these  are 
only  two  in  about  3,000  cases,  the  danger  from  tornadoes  at  night  is  so 
small  that  it  need  not  be  considered. 


COLD   WAVES   IN   FORMER  YEARS. 

Some  of  the  old-time  weather  records  do  not  appear  to  sustain  the  cur- 
rent notion  that  the  work  of  man  on  this  continent,  in  the  cultivation  and 
drainage  of  the  soil  and  clearing  away  portions  of  the  primeval  forests,  has 
developed  a  tendency  toward  climatic  extremes  In  form  of  floods,  drouths, 
cold  waves,  hot  winds,  etc. 

The  winter  of  1894-5  was  unusually  severe  in  the  Gulf  states.  Zero 
temperatures  were  recorded  in  northern  Alabama  and  Georgia,  and  killing 
frosts  reached  the  Gulf,  resulting  in  the  wholesale  destruction  of  oraoge 
orchards  far  to  the  southward  in  the  Florida  peninsula.  This  was  said  to 
be  an  unprecedented  incursion  of  the  cold  waves  and  winter  blizzards  into 
that  favorite  paradise  of  northern  tourists,  and  some  writers  gravely 
assured  us  that  the  extreme  effects  were  produced  by  clearing  away  some 
of  the  timber  in  the  northern  sections  of  the  Gulf  states. 

The  old-time  weather  records,  however,  show  that  severe  cold  waves 
and  killing  frosts  occasionally  visited  that  region  in  the  first  half  of  the 
present  century,  before  the  forests  had  been  disturbed.  In  the  Climatol- 
ogy of  Alabama,  by  Prof.  P.  H.  Mell,  we  find  the  following  notes  compiled 
from  the  reports  of  the  Smithsonian  Institution  and  other  reliable  weather 
records: 

"  1832.  A  winter  of  great  severity.  At  Huntsville,  Ala,,  the  thermom- 
eter registered  9°  below  aero." 
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'*  1834-5.     These  were  both  cold  winters.     February  6  and  7,  1835,  were 
exeedingly  cold,  the  temperature* being'^6°  at  sunrise." 
-^  1^^1853.  ^Thermometer    registered   8°  at  .^Mobile,   January    30th.     The 
spring  was  cool,  inclement  and  late." 

**  1855-6.  L  The  winter  was  the  coldest  since  1853.  Standing  water  near 
Mobile  was  frozen  hard  enough  to  permit  of  skating  — a  most  unusual 
sight  for  that  latitude." 

■  In  1877  the  Bigbee  river  was  frozen  over  in  January.  In  the  winter  of 
1884-5  the  frozen  condition  of  the  ground  hindered  farm  work  in  Alabama. 
In  December,  1886,  the  temperature  in  northern  Alabama  fell  to  6^  below 
zero.  Snow  covered  the  northern  counties  to  the  depth  of  20  inches,  and 
12  inches  fell  in  the  southern  part  of  the  state.  In  the  January  following* 
the  cold  was  severe  enough  to  kill  cattle  that  were  not  sheltered. 

These  records  indicate  that  the  tendency  to  extremes  in  temperature 
is  not  of  recent  origin.  Northern  Alabama,  it  should  be  noted,  is  quite 
heavily  timbered;  yet  the  cold  waves  are  tall  enough  to  climb  over  the 
tallest  trees  in  that  region.  In  matter  of  fact,  cold  waves  tumble  down- 
ward from  the  crests  of  advancing  *'  highs."  It  would  require  a  mifirhty  big* 
wall  of  hills  and  trees  to  shut  them  out. 


The  New  York  Sun  recently  published  some  interesting  reminiscences 
of  old-time  winters  and  sudden  onslaughts  of  cold  waves,  related  by  an 
octogenian,  who  was  one  of  the  pioneer  settlers  in  Illinois.  The  old 
gentleman  said: 

'*  I  was  an  Illinois  pioneer.  My  folks  settled  in  a. piece  of  timber  in 
McLean  county,  known  as  Keg  Grove.  The  city  of  Bloomington  occupies 
the  site  of  Keg  Grove  now.  We  settled  there  in  1829.  There  were  only  40,000 
people  in  the  whole  state  of  Illinois  then.  Neighbors  were  few  and  far 
between  about  Keg  Grove. 

^*  The  fall  and  early  winter  of  1830  were  very  dry  and  mild.  Late  in 
December,  and  with  very  little  warning,  snow  began  falling.  It  didn't 
fall,  either;  it  tumbled.  It  came  down  in  regular  ready-made  snow-banks, 
and  continued,  without  a  moment's  let-up,  for  two  days  and  nights.  You 
may  have  some  idea  of  how  deep  the  snow  fell  when  I  tell  you  that  when 
it  went  away  in  the  spring  the  stumps  of  trees  that  had  been  cut  for  fire- 
wood, as  the  choppers  stood  on  the  snow  during  the  winter,  were  seven 
feet  high,  that  being  as  low  down  as  the  choppers  could  get  at  the  trees. 
In  g'oing  to  a  neighbor's  I  drove  over  the  tops  of  their  orchard  trees  and 
did  not  know  it.  It  was  a  fortunate  thing  that  the  corn  crop  had  been 
good  that  year,  for  so  many  families  were  so  blockaded  by  the  snow  that 
thej  could  not  get  out  of  their  houses.  They  would  have  starved  to  death, 
but  they  lived  on  corn,  which  they  pounded  into  coarse  meal  or  hominy, 
and  that  was  so  generally  the  case  that  the  winter  was  ever  afterward 
known  to  the  pioneers  as  the  hominy  winter. 

'*  There  was  heavy  frost  every  month  in  the  year  after  that  deep  snow. 
Corn  couldn't  ripen,  and  there  wasn't  enough  gathered  for  seed  to  plant 
the  next  season.  There  wasn't  a  bushel  of  seed  corn  to  be  had  nearer  than 
Ohio  in  1833.  It  cost  $3  a  bushel.  John  Duft'y  came  in  that  year  with  a 
few  bushels  of  small,  yellow  corn  from  Pennsylvania.  That  was  planted. 
It  was  matured  early,  and  some  people  out  there  raise  Duffy  corn  yet. 
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*'  But  in  December,  1836,  the  prairie  pioneers  got  some  weather  that 
made  them  quit  dating  things  from  the  winter  of  the  deep  snow.  The 
month  had  been  warm  and  moist.  Everything  was  slush  and  slop  and 
mud.  Suddenly  the  wind  began  to  blow  a  gale.  It  came  out  of  the  north- 
west, and  no  wind  that  ever  swept  over  those  prairies,  before  or  since, 
came  so  near  being  a  blast  from  the  north  pole  as  that  one  was.  Almost 
instantly  the  mercury  dropped  from  40^  above  to  20^  below  zero,  and  the 
falling  rain  was  turned  at  once  to  pellets  and  barbs  of  ice.  The  damp  air 
froze  so  quickly  that  it  became  one  great  cloud  of  flying  frost. 

**  This  polar  blast  swept  down  upon  us  at  3  o'clock  in  the  afternoon. 
John  Dawson  was  on  his  way  from  Williams'  mill,  six  miles  down  Salt 
creek.  He  had  gone  half  a  mile  from  the  mill  when  he  heard  a  roar  like 
thunder.  The  noise  was  behind  him,  Looking  around,  he  saw  the  storm 
coming  and  the  rain  freezing  before  it.  When  it  struck  him,  he  turned  to 
go  back  to  the  mill.  The  slush  had  been  more  than  fetlock  deep.  By  the 
time  Dawson  had  urged  his  horse  around  a  hundred  yards,  the  slush  was 
frozen  so  it  bore  the  horse's  weight,  and  it  was  with  great  difficulty  that 
Dawson  got  back  to  the  mill,  the  water  in  the  road  having  become  such  a 
glare  of  ice  that  his  horse  could  scarcely  make  his  way  over  it. 

''Fowls  that  were  out  on  soft  ground  while  this  unheard-of  change  of 
weather  came  were  frozen  fast  where  they  stood.  Cows  froze  in  their 
tracks.  Our  folks  had  three  hogs  frozen  to  death  while  they  were  hurry- 
ing from  their  feediug-places  to  their  pen,  less  than  300  yards  away. 

'*  That  cold  snap  lasted  six  weeks,  and  was  a  spell  of  weather  that  made 
folks  shudder  whenever  they  thought  of  it,  even  in  summer-time,  for 
many  a  year  afterward," 


WEATHER  MAPS— HIGHS  AND  LOWS. 


In  the  National  Monthly  Weather  Review  Prof.  A.  Cleveland  Abbe 
explains  the  meaning  of  some  of  the  lines  and  terms  on  the  daily  weather 
maps.     He  says: 

*'  The  words  '  high  '  and  '  low  '  are  used  as  contractions  for  '  high  pres- 
sure '  and  '  low  pressure.'  Inasmuch  as  atmospheric  pressure  is  measured 
by  the  barometer,  these  expressions  are  also  equivalent  to  saying  that  the 
column  of  mercury  in  the  barometer  is  a  tall  one  or  a  short  one.  If  a 
syphon  barometer  is  used,  the  top  of  the  long  column  is  above  the  top  of 
the  short  column  by  a  larger  or  smaller  amount;  the  difference  in  height 
between  the  tops  of  the  long  and  short  column  is  usually  more  than  30 
inches  when  the  pressure  is  high  and  less  than  30  inches  when  the  pres- 
sure is  low  and  when  the  station  is  near  sea  level.  If  an  aneroid  barometer 
is  used,  the  index  or  pointer  usually  turns  toward  the  right  hand  for 
higher  pressures  and  toward  the  left  hand  for  lower  pressures. 

^'The  map  shows,  by  means  of  iso baric-lines,  the  regions  where  the 
pressure  is  the  same.  Some  of  these  isobars  inclose  a  region  of  high  pres- 
sure and  others  a  region  of  low  pi^essure.  High  areas  are  the  regions  of 
high  barometic  pressure.  With  the  high  areas  we  usually  associate  cool 
or  cold,  dry,  clear  weather  and  gentle  winds.  With  the  low  areas  "w^e 
usually  expect  warmer,  moist,   cloudy,  and  rainy  weather  and  strong 
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winds,  and  sometimes  also  thunderstorms,  tornadoes  and  hailstorms. 
Therefore  the  low  areas  are  sometimes  spoken  of  as  storm  centers. 

*'  The  term  barometric  pressure  or  simply  barometric  readings  is  often 
used  without  realizing  its  meaning  in  meteorology.  Ordinarily  we  appre- 
ciate the  temperature  of  the  air  by  our  personal  sensations  so  clearly  that 
when  we  see  a  record  of  100^  F. ,  we  instinctively  think  of  the  heat  and  the 
temperature,  and  the  most  ordinary  meteorological  observer  doubtless  sees 
in  his  mind's  eye  the  relative  levity  or  buoyancy  of  the  air,  due  to  the  fact 
that  it  is  expanded  by  high  temperature.  But  our  nervous  organization  is 
not  generally  sensitive  to  the  ordinary  changes  of  atmospheric  pressure;  we 
have  not  a  mechanical  sense  to  tell  us  of  the  pressure  or  push  of  the  ordi- 
nary air.  Occasionally  one  will  be  found  whose  ears  ring  when  the  atmos- 
pheric pressure  is  high  or  whose  nerves  pain  him  when  the  pressure  is  low. 
To  the  meteorologist,  however,  the  expression  high  or  low  pressure  con- 
veys an  idea  of  force  exerted  in  compressing  the  atmosphere  and  of 
expansive  force  within  every  cubic  inch  by  which  it  tries  to  enlarge  its 
boundary.  To  him  a  high  barometer  means  that  the  air  is  being  con- 
densed by  pressure,  and  vice  versa  a  low  barometer  that  the  air  is  expand- 
ing by  reason  of  the  relief  of  pressure.  The  pressure  ordinarily  exerted 
by  the  atmosphere  is  about  15  pounds  to  the  square  inch.  This  pressure 
would  balance  the  weight  of  a  column  of  mercury  1  inch  square  and  30 
inches  high.  This  is  the  pressure  that  is  holding  every  cubic  inch  of  our 
lower  atmosphere  within  its  bounds;  If  the  pressure  relaxes  the  cubic  inch 
of  air  expands.  If,  for  instance,  the  weather  map  shows  that  a  region  of 
low  pressure  is  advancing  upon  any  station,  the  observer  may  expect  to 
find  the  air  within  any  confined  space  pushed  outward  through  every  pos- 
sible aperture;  the  air  in  the  soil  comes  up;  that  within  a  cavern  pushes 
out  through  the  entrance;  bubbles  of  air  in  liquid  expand  in  size;  hermeti- 
cally sealed  cans  bulge  outward.  These  and  similar  phenomena  show  the 
observer  that  the  pressure  of  the  atmosphere  upon  all  bodies  at  the  sur- 
face of  the  earth  has  diminished  and  that  internal  pressures  that  before 
were  counterbalanced  by  the  atmospheric  pressure  now  have  the  pre- 
ponderance. The  force  that  pushes  the  air  forward  when  the  wind  blows 
is  this  atmospheric  pressure  of  about  15  pounds  to  the  square  inch,  or 
rather  it  is  the  difference  in  atmospheric  pressure,  since  the  full  pressure 
of  15  pounds  to  the  square  inch  could  only  come  into  play  when  the  air  or 
wind  is  blowing  into  an  absolute  vacuum. 

^*  The  motion  of  the  wind  is  the  result  of  pressure  from  behind  just  as 
truly  as  is  the  motion  of  the  piston  rod  of  a  locomotive  engine.  The  piston 
usually  has  the  atmospheric  pressure  of  15  pounds  to  the  square  inch  on 
one  side  of  it  and  the  steam  pressure  of  100  or  200  pounds  to  the  square 
inch  on  the  other  side,  and  this  great  difference  of  pressure  is  necessary  in 
order  that  so  small  a  piston  can  do  so  much  work.  The  pressure  and  the 
action  of  the  steam  engine  piston  are  intense.  On  the  other  hand,  in  the 
atDQosphere  a  small  portion  of  air  moving  along  as  a  rapid  wind  has  a  very 
little  excess  of  pressure  in  the  rear  over  that  in  front.  A  vertical  sheet  of 
air  one  foot  thick  moving  forward  as  the  front  of  a  violent  gust  may,  for 
instance,  have  a  pressure  of  20.50  inches  in  front  and  29.51  inches  in  the 
rear;  this  difference  of  .01  of  an  inch  is  about  1-2950  of  the  whole  pressure; 
or  about  .005  pounds  per  square  inch,  or  .72  pounds  per  square  foot.  Now, 
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a  cubic  foot  of  air  weighs  about  .07  of  a  pound;  and  as  the  above  force  is 
continuously  pushing  this  mass,  it  soon  gives  it  a  great  velocity,  and 
maintains  it  at  that  velocity  by  continuously  overcoming  friction  and 
other  resistances.  The  atmospheric  pressure  pushing  from  all  sides 
toward  a  region  of  low  pressure  soon  sets  the  air  into  a  whirling  motioo; 
it  may  be  on  a  very  small  scale,  forming  a  waterspout  or  a  tornado  that 
would  scarcely  make  any  show  on  our  dally  weather  map,  or  it  may  be 
in  great  whirls,  such  as  constitute  hurricanes  or  other  cyclonic  storms.*' 


ATMOSPHERIC   WAVES. 

It  is  rather  startling  to  be  told  on  high  scientific  authority  that  we  are 
living  most  of  the  time,  submerged  in  waves  to  which  the  greatest  waves 
of  the  ocean  are  mere  ripples  in  point  of  size.  This  a  suirgestion  or  dis- 
covery of  the  late  Professor  Hemholtz,  of  Berlin,  and  the  enormous  waves 
are  waves  of  air. 

When  a  current  of  air  blows  across  a  water  surface,  water  waves  are 
produced,  and  when  a  current  of  air  blows  across  a  surface  of  quiet  air,  or 
air  having  a  different  motion  from  the  first  current,  then  air  waves  will  be 
produced. 

These  atmospheric  waves,  Professor  Hemholtz  showed,  have  all  of  the 
phenomena  of  water  waves — troughs,  crests,  foaming,  breaking  and  spray- 
ing. But  since  the  qualities  of  air  and  water  are  so  different,  the  air 
waves  have  dimensions  over  2,500  times  those  of  the  corresponding  water 
waves. 

Thus  the  great  ocean  waves  of  perhaps  twenty-five  feet  in  height  would 
have  atmospheric  counterparts  extending  upward  a  distance  of  ten  or 
twelve  miles  above  the  earth's  surface.  The  passage  of  the  huge  air 
waves  would  be  felt  by  us,  since  they  would  cause  a  stirring  up  of  the  air 
at  the  earth's  surface  somewhat  similar  to  that  produced  by  the  passage 
of  water  waves  over  shoal  places. 

The  undulating  movement  of  such  air  waves  would  account  in  part  for 
the  intermittent  gusts  of  wind  which  we  notice  so  frequently  in  storms. 

The  presence  of  these  waves  is  also  indicated  by  the  existence  of  cer- 
tain kinds  of  regularly  formed  cloud  groups,  in  which  each  cloud  marks 
the  crest  of  an  air  wave. 

This  meteorological  conception  of  the  great  German  scientist  opens  up 
to  observers  a  very  interesting  field,  and  the  mere  statement  of  his  theory 
enhances  the  interest  with  which  we  all  gaze  into  this  thin  medium 
wherein  we  live  and  move  and  have  our  being. — F.  IFakZo. 


The  general  causes  which  act  on  the  movement  of  the  atmosphere  are 
defined  by  Professor  Cornu,  in  an  address  lately  delivered  before  the  Brit- 
ish Royal  institute,  as  gyratory  iniluences,  and,  when  once  the  movement 
is  set  going,  it  continues  of  itself  and  sometimes  increases  in  amount.  In 
the  first  place.  Professor  Cjrnu  declares,  the  movement  of  the  rotation  of 
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the  earth  is  to  be  cited,  which  always  brin^  with  it  a  email  componeat  of 
rotation  for  a  displace  men  t  of  a  g'aseous  maBs  in  latitude  or  altitude, 
and,  in  the  second  place,  and  as  decisive  a  canae,  the  solar  heat,  which 
warms  the  air  near  the  surface,  or  the  clouds.  Thus  related,  and  as  the 
Bscendii])^  tendency  of  the  heated  g-aa  cannot  be  equal  over  the  whole  sur* 
face  exposed  to  the  rayi  of  th«  sun — as  much  because  of  the  nature  of  the 
(fround  as  because  of  its  inequalities — the  equilibrium  ia  upset  in  parte 
and  gaseous  columni  ascend.  When  once  gyration  is  established,  tha 
causes  producing  it  keep  it  up  and  augment  it. 
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PRECIPITATION  DATA. 
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PRECIPITATION   DATA— Continued. 
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TEMPERATURE   DATA. 


Mean  Monthly  and  Annual  Temperature  at  various  Iowa  stations, 

years  named  In  the  last  column. 
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STATE  OP  IOWA, 

Office  of  the  Weather  and  Crop  Service 

Des  MoineSi  March  30, 1898. 


•1 


To  His  Excellency^  Leslie  M.  Shaw^  Chvemor  of  Iowa: 

Sir — ^In  accordance  with  the  reqairements  of  the  law,  we  have 
the  honor  to  submit  herewith  the  eighth  annual  report  of  the 
Iowa  Weather  and  Crop  Service  for  the  year  1897. 

We  are,  sir,  very  respectfully,  your  obedient  servants, 

John  R.  Sage, 
Gbo.  M.  Chappel,  Director. 

LocslI  Forecast  Of&cial  U.  S,  Weather  Bureau^ 
Assistant  Director. 


ANNUAL  REPORT,  1897. 

Tae  mateorological  and  statistical  data  contained  in  this 
annual  report  have  been  compiled  from  the  monthly  and  weekly 
bulletins  issued  by  the  Iowa  Weather  and  Crop  Service,  in 
CO  0})eratiDn  with  the  Weather  Bureau  of  the  U.  S.  Department 
of  Agriculture.  la  this  condensed  form  th3  matter  will  be 
especially  valuable  and  con  ve  lien  J  for  reference  anl  compari- 
son in  f utare  years,  and  that  is  the  sp3cial  purpose  of  this  com- 
pilation. 

Steady  progress  has  been  male  during  tha  year  on  all  lines 
within  the  field  of  work  for  which  this  service  wiS  established. 
The  work  of  meteorological  observJbtion  has  been  carried  on  at 
135  stations,  inclu3ing  six  regular  stations  of  thoU.  S.  Weather 
bureau.  Voluntitry  observers  at  129  stations  are  supplied  with 
government  or  state  instruments,  and  from  the  most  of  them 
reports  are  received  with  a  greit  degree  of  promptness  and 
regularity.  As  an  auxiliary  to  this  corps  of  meteorological 
observers,  thi^  service  includes  over  800  weekly  weather-crop 
observers  and  monthly  crop  correspondents.  Tiie  public  spirit 
displayed  by  this  small  army  of  unpaid  observers  and  report  ars 
is  deserving  of  high  praise  and  just  recognition. 

The  issues  of  the  Monthly  Review  aid  weekly  Crop  Bulle- 
tins have  been  steadily  increasad  to  moet  the  public  demand  for 
those  publlcatioas.  Tne  distribution  of  the  Review  amounted, 
daring  the  yeihr,  to  an  average  of  over  2,500  copies  per  month, 
and  of  the  Bulletin  the  weekly  issues  amounted  to  over  2,300 
copies.  The  summaries  of  the  weskly  crop  reports  were  very 
widely  disseminated  through  the  press  of  this  state,  and  the 
leading  daily  and  commercial  papers  of  the  whole  country. 
The  value  of  the  clima'^e  and  crop  reports  of  the  foremost 
agricultural  state  in  the  union  is  fully  re3ognizel  by  all  classes 
of  pe6ple  engaged  in  commerce  or  production. 

At  the  close  of  the  year,  daily  forecEbsts  were  received  by 
telegraph  at  112  stations;  and  forecausts  were  distributed  by 
mail  from  these  telegraph  stations  to  m3re  than  1,000  post- 
offices  within  this  st^ite.  By  these  agencies  a  very  large  per- 
centage of  the  people  received  the  foreca^sts  i a  time  to  be  serv- 
iceable. 
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Folio  ving  is  a  list  of  stations  equipped  with  meteorological 
instrumeats,  and  the  names  of  observers  from  whom  reports 
ware  received  during  the  year  1897. 

HETBOBOLOQIOAL  BTA-FIONB  AND  OBBEEVEB8. 


AadnboD 

Belknftp 

B«lle  PIkIdb  . . 

BoDaparte. 

Brltt 


CounciT  Bluffs. , 


Biaora.. ..:...:;. 

Elkader 

Esthervllle 

Fatrfleia. !!:!'.!!! 

Fajette 

Ft.  Madlsoa  ..  . 

Forest  Oltr 

FrederlckabUfE. 

Oarden  Qrora. . . 

Oladbrook 

Olenwood 

tQrand  Ueadow. 

Oreene 

Oreenfleld 

QtinDBll 

QruBiij  Oenter. 
Outhrfe  Center. 


Prof.  H.  H.  Severn. 


F.  H.  Baker 

Wm.  A.  McHenrr. 

•Qeo.  U.  Obappel,  M.  D. 

B.  D.  Mlnard. 

R.E.  Fuller. 

•L.  U  Tarr. 

Prof.  0.  F.  Woodward. 

Ohaa.  Selnecke. 

H.  L.  Archer. 

Oharies  J.  Fultort. 

B.  Z  Latlmar. 

MIbb  L.  A.  UcOreadj. 

Obaa.  F  Llnnan. 

J.  A.  Peters. 

O-E  Wright. 

Jaj  Orowle*. 

M.  Wemnle. 

Qeo.  F.  Parker. 

J.  P.  Jackson. 

F.  L.  mil  lama. 

J.  L.  Oole. 

J,  G  Oulver. 

Prof.  8.  J.  Buck. 

Qeo.  F.  Ellis. 

Henrj  Prlebe. 

E.  0.  Qrenelle. 

J  T.  Brooka. 

Ulas  I.  Wborley. 

M.  T.  Ashley. 

H.  8.  WelJs. 

E.  F.  Wultke. 

Prot  J.  L.  Tllton. 

E>rof.  A.  A.  Veblen. 

Urs.  O.  M.  Hobby. 

J.  B.  Fanaelee. 

•Fred  Z.  Gosewlsch. 


EeosBuqUB 

Knoivlile 

LamODi     

I«  Olalre 

Larch  wood 

LeMara'.',!.!!!! 
t  Linn  Grove.... 

Malvern.!'.',;;;! 
Haquoketa... 
UasoQ  Oily  .... 
HarahalltowD,. 

Hlllman 

Uontloello 

Mooar 

Mt.  Ayr 

Ht.  Plaaaant.  .. 

Neota      

Mew  Hampton.. 

Newton 

Northwood 

Ddebolt 

Ogden  

Omaha,  Neb..... 

OeC'Ola 

Ortd      

Oskaloosa. 


SplnlLake 

Tara.. .'.*.'.'.'.':::!!! 

Thurman 

viiiisci;.'.'!!!!!!! 

Washington 

Washta 

Waterloo 

Waverly 

Webster'b'l'ty!!!! 

Whltton 

Wilton  Junction. 

Wlnteraet 

West  Bend 

WostDnlon 

West  Branch.... 


*D.  a.  Weather  Bureau.    +Po»lTltle  P.O.    tMt.  Verno 


T.  J.  FlWpatrlck. 
River  Obaerrer. 
Q.  H.Markley. 
B.  W.  Stokea. 
H.  B.  Strever. 
J.L  Hurley. 


Prof.  E.  H.  arTnn. 
•0.  Q.  Purssall. 
Dr.  0.  Brown. 
8.  aillesple. 
W.  O.  Dmmmond. 
H.  M.  Bartlett. 
J.  L.  Haynes. 
O.  B.  Paul. 
Ohaa.  HuoQ. 
T.  F.  McOune. 
J  F,  McOarlner. 
Wm.  A.  Oook. 
H.  L.  Felter. 
M   L.  Neirton. 


J.  W.  Bopp. 
A.  A.  MadHiD. 
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iKS:?::;:::::: 

Alta 

At-wooi'.'.'.'.'. '.'.'.'. 
BUtleOnek... 

Otntarriile"'.'. 
ObarlaBOIV.... 

Charlton 

01»TkSTl1t« 

OorrectloiiTllle 

Otawlti. '.'.'.'.'.'.. 

Clermont 

Qonacll  Bluffs  . 

urestan 

DauTllle 

Emerson 

Ely 

Fill  ton.... 

Ford 

Tort  Dodie 

QrinnBiiV.;'.:::! 

Gntbrle  Center 

Hesper 

Hodge 

IndepeudeucB . . 

Jefferson 

EnoiTlltB 

Lftirabea . 

LeMara 


J.  H.  Van  Zant. 
Wm.  Heccer. 
JoDoe  Cash  man. 
B.  B.  Hills. 
J.  H.  Tanner. 
&.  Preston. 
L.  0.  HorriL 


O.  C.  Bair. 

F.  H.  BnBSell. 
Hon.  W.  B.  Chrtv 
Jerome  Smith. 
Wm.  Oiler- 
OhM  Larrabee. 
L.  Pronty. 
H.  V.  Asibr. 
Bharmau  Hatthc 

D.  B.  Nlmii 

Hon.  A.  J 

OarlS.  Frank. 
J.  O.  Blchards. 

E.  W,  Blali 
Wm,  B.  Th. 

A,  O.  Price. 
ff .  W.  Bailer . 

G.  E.  Dillingham. 
James  Piper. 
Hon.  B.  H.  Hoore. 
0.  L.  Thomas. 

B.  H.  Tajlor. 

8.  W.  Hendenball. 
H.  H.  Camahan. 
Hon,  Henry  Echrooten. 
Hop.  Wm.  giattly. 


LocbrldKB 

Hsrshalltown , 
Muon  City..., 

MapletoQ 

Mt  Pleaunt... 

MIttOD 

Uonnt  Vernon 
North  Engltah. 

Nevada 

Olln 

OsagB  

Oranse  Olty.. 

Paton 

Pittsburg 

KockCord  

Bnck  Rapids.  . 
Rockwell  City. 

BoaaTlDB 

BowIbj 

ButhvBQ 

Baaevllle, 

Seymour 

Bhenaudoah.  . 
South  Am  ana. 
Spirit  Lake.... 
Btate  Oenter. . . 
Sumner 

Unity!!!!!!!!!! 
Van  Borne  .. 
Willow  Creek.. 

WlntersBt 

Wall  Lake 

Wilton 


Spencer  Smith, 


METEOROLOGICAL  SUMMARY  FOR  1897. 


The  mean  barometric  preseure  for  the  year  wob  30.05  incbeB,  with  a 
range  for  the  state  of  l.TOlBches.  The  highest  obeerved  was  30.90  inches 
at  Clarinda,  Fe1;ruary  26tb,  snd  the  lowest  wbb  29.20  inches  at  Davenport, 
on  March  l»th. 

The  mean  temperature  of  the  state  tor  the  ;ear,  as  deduced  from  the 
cotnplete  records  of  elghly-one  stations,  was  46.7°.  The  station  at  Malvern 
recorded  tbe  highest  temperature  for  the  year,  106",  on  July  23d  and 
and  Septemt>er  1st.  The  lowest  tetnperalui'e  recordEd  was  30°  below  zero 
at  Rock  Rapids  and  Elkader,  on  JanuEiry  25th  and  2etb. 

The  STorage  precipitation  reported  from  eighty-tour  stations  was  26.99 
Inches,  which  amount  Is  several  leches  below  the  normal  for  Iowa.  Win- 
tereet  reported  a  total  ot  36,18  Inches  for  the  jear.  The  least  amount  was 
20.21  Inches,  recorded  at  Spirit  Lake.  The  average  number  ot  days  on 
which  rainfall  was  recorded  was  77.  There  were  168  clear  days  during  the 
year,  102  cloudy,  and  106  partly  cloudy. 


8  ANNQAL  REPORT  OP  THE 


WEATHER  AT  DE^  MOINE5,  1897. 


COMPARISON  WITH  PRBCEDINO  YSAR. 


The  mean  tem3erature  in  1897  was  49.6^,  agralnst  50.1^  for  the  year  pre- 
ceding:. The  highest  temperature  was  98^  above,  September  Ist,  against 
950  above  on  July  14,  1896.  The  lo  vest  temperature  was  17^  below,  January 
25bh,  against  8^  below  on  Jjbnu\ry  4, 1896.  The  mean  relative  humidity  was 
69  per  cent  again8t70  par  cent  during  the  preceding  year. 

The  total  precipibation  in  inches  during  1897  was  27.07,  against  37.00  in 
1896.  The  deficiency  from  the  average  rainfall  la  it  year  was  6.04  inches, 
against  an  excess  of  3.93  inches  the  year  before.  Tae  greatest  precipita- 
tion in  aiy  twenty-four  hoira  was  2  95  Inehes  a  ^^ins  j  3.29  in  '.hes  ii  the  year 
before.  The  total  depth  of  snowfall  was  49  inches,  against  19  7  Inches  ia 
1896. 

The  percen'^age  of  sunshine  was  59,  against  58  la  1896.  The  average 
hourly  wind  movement  was  8.10  both  years.  The  prevailing  dlrestlon  ia 
1897  was  seuthwest,  and  the  year  preceding,  north.  The  highest  velocity 
was  fifty  miles  an  hour,  from  the  northwest,  a/alnst  f  jrty  the  year  before 
from  the  southeast.  There  were  forty -two  days  during  which  thunder  was 
heard,  against  fifty-t^o  in  the  preceding  year. 


MONTHLY  WEVTHBR   SUil MARIES— 1897. 


JANUARY. 

The  mean  temperature  of  the  men  >h  was  17.2^,  which  Is  slightly  a^7e 
the  January  normal.  The  weather  was  unseasoaably  warm  most  of  the 
time  during  the  first  aid  second  decades;  extreme  cold  prevailed  in  all 
parts  of  the  state  from  the  231  to  the  30bh,  with  zero  temperature  most 
of  time.  The  meai  was  at  or  below  zero  on  the  24th,  25fah,  26th  and  27 )h. 
The  lowest  temperature  reported  wai  30^  below  zero  at  Elkader  01  the 
26!)h  and  at  Rock  Rapids  on  the  25th;  highest  reported,  66°  at  Keokuk 
and  Madrid  on  the  Ist. 

The  average  precipitation  f  ir  the  sta'ie  was  2.01  Inches.  Fort  Madlsen 
reporuod  6  16  Inches  and  Portsmouth  .15  of  an  Inch.  There  were  12 
dear  days,  12  cloudy  and  7  partly  cloudy. 

FEBRUARY. 

The  mean  temperature  f  jr  February  for  the  state  was  24.6°,  which  ia 
above  the  normal.  The  average  precipitation  for  the  state  was  .88  of  an 
Inch,  which  Is  below  the  normal  for  the  month.  There  was  an  unosaal 
prevalence  of  cloudy  and  damp  weather,  the  largest  exoess  of  oloudlnesa 
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and  humidity  being  reported  in  the  eastern  districts.  At  the  central 
station  the  amount  of  sunshine  was  48  per  cenV,  the  number  of  cloudy  days 
13,  clear  days  7,  and  partly  cloudy  8. 

MARCH. 

The  mean  tsmperature  for  the  state  was  32^,  or  slightly  above  the  March 
normal.  There  was  a  wide  range  of  temperature  recorded,  the  highest 
being  72^  at  BDnaparte  on  the  19bh,  and  the  lowest  22^  below  z^ro  at  Rock 
Rapids  on  the  14th.    The  average  monthly  range  was  67. B^  f  jr  the  state. 

The  average  precipitation  was  2.39  inches » which  is  a  little  above  the 
normal.  Stuarw  reported  6.16  inches,  and  the  I.  A.  C.  station  at  Ames  only 
.39  for  the  month. 

There  were  only  9  clear  diys,  14  cloudy  d<iys,  and  8  partly  cloudy.  The 
soil  at  the  close  of  the  month  was  generally  too  wet  for  farming  operations. 

0B8ERVEB8'  NOTES. 

Bonaparte — B.  H.  Vale:  A  very  wet,  cloudy  and  disagreeable  month. 
Soil  full  of  water  and  the  prospect  for  spring  work  Is  quite  di:)tant. 

Fajette—R.  Z.  Latimer:  Ice  went  ou^  of  the  river  on  the  11th.  Fixst 
out  in  places;  roads  quite  bad.    Ground  too  wet  for  seeding. 

Garden  Grove— M.  Wemple:  A  nasty  month;  no  farming  done  Grass 
bDginning  to  grow. 

Grand  Meadow— F.  L.  WILLIAMS:  Ground  very  wet  Frost  nearly  out. 
Spring  work  very  backward. 

Greene— J,  L.  CoLE:  Ice  went  out  of  Shell  Rock  river,  doing  consider- 
able damage  to  mill  dam  and  Eome  buildings.    On  31st  high  wind. 

Logan— M,  B.  Stern:  The  month  ha?  been  remarkable  for  cloudy, 
coli  and  fog^y  weather  with  but  little  sunshine. 

Oskaloosa—JOBEPR  Boyd:  The  month  was  cloudy  and  backward. 
The  month  closed  with  the  ground  full  of  water.   • 

Ovid— 13..  C.  Miller:  Blue  birds  and  larks  arrived  the  8th.  First  frogs 
peeping  17 tb.    Meadows  and  pastures  getting  green. 

Prrm^liar— E.  S.  PROPER:  Snow  and  ice  went  out  all  at  once  with  a 
rush,  carrying  out  several  bridges  in  this  county.    A  backward  spring. 

Sigonmej — E.  H.  Griffin:  Taere  is  more  moisture  in  the  ground  than 
for  a  number  of  years.  Farmers  report  sloughs  very  wet.  Wells  that  have 
not  furnished  wjbter  for  six  years  now  have  an  abundance. 

West  Bend—VnuAP  DORWEILER:  Latter  part  of  the  month  snow  melt- 
ing fast  and  creeks  and  rivers  rising,  doing  considerable  damage  to  bridges. 
Farm  work  commenced  the  last  of  the  month. 

Keoknk—W,  Gosewisch:  Country  roads  bottomless,  and  ground  so  wet 
that  horses  cannot  work  in  fields;  no  spring  work  done  yet.  Damage  to 
winter  wheat  is  estimated  from  50  to  75  per  cent  winter-killed. 

APRIL. 

The  month  of  April  was  notable  for  the  prevalence  of  wet,  cool  and 
cloudy  weather,  and  excessive  rainfall.  The  mean  temperature  was  47.9^, 
which  is  about  the  normal  for  the  state.  The  amount  of  sunshine  was 
abnormally  low  in  all  parts  of  the  state,  the  records  at  the  central  station 
showing  only  47  per  cent  for  the  full  month. 
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The  average  rainfall  was  5.35  inches,  which  amount  is  %*^  istehea  above 
the  April  normal.  The  measurements  reported  in  the  oentri^  and  southern 
districts  were  much  higher  than  in  the  northern  belt.  The  greatest  amount 
reported  was  9  86  inches,  at  Winter  set,  and  the  lowest  amount,  2.22  inches, 
at  Northwood.  As  a  result  of  these  conditions  the  farming  season  was  two 
weeks  late  at  the  close  of  the  month. 

OBSERVERS'  NOTES. 

iljafai]a-~CONRAD  Schadt:  The  month  was  wet,  cold  and  rough  and 
very  hard  and  trying  on  the  farmer.  Much  plowing  and  seeding  had  to  be 
left  for  May.  The  killing  frost  of  the  19th  and  20th  hardly  found  anything 
to  be  killed,  as  the  season  is  unusually  backward. 

Atlantic— J,  W.  LOVE:  Severe  hailstorm  on  the  evening  of  the  22d; 
hall  lay  on  the  grcmd  from  2  to  4  inches  deep. 

Atlantic— Qko,  W.  f^RAiQKLlN:  No  damaging  frosts  yet;  plenty  of  rain. 
Cellars  have  water  in  them.  Spring  two  weeks  late.  Pastures  and  meadows 
good.    Clover  and  winter  wheat  killed. 

Bonaparte— Hon  B.  R.  Vale:  A  cold,  cloudy  and  wet  month.  But 
little  progress  made  in  agriculture.  Seeds  in  soil  germinating  badly.  The 
lack  of  light  and  heat  was  very  injurious  to  all  young  animal?. 

Logan — Mrs.  M.  B.  Stebn:  The  month  has  been  unusually  rainy,  with 
a  heavy  thunderstorn  on  the  22d.    No  heavy  frosts. 

Afontic«7/o~HENRY  D.  Smith:  April,  1897,  breaks  the  record  with  5.86 
inches  rainfall. 

Oakaloosa — Jos.  Boyd:  April  was  very  backward  with  an  unusual 
amount  of  rainfall. 

Orid—B.,  C.  MiLLER:  A  cold,  wet  month,  with  but  few  clear  days. 
Hickory  and  oak  buds  opened  ten  days  later  than  last  year.  Wild  plum 
bloom  out  last  year  on  tie  18th,  this  year  on  the  28th.  All  broken  lands 
flooded  on  the  23d,  24th  and  25th. 

Prinjgbar—E.  S.  PROPER:  Season  two  weeks  late.  Continued  cold 
weather  and  rains  kept  the  farmers  out  of  fields.  Small  grain  all  sown  in 
this  section  now. 

West  Bend—PBiiu.  DORWEILER:  A  wet  month  and  farm  work  very  back- 
ward.   Willow  leafing  on  the  25th,  and  maple  on  the  27th. 

MAY. 

The  month  was  cooler  and  drier  than  usual.  The  mean  temperature  for 
the  state  at  large  was  59.6^,  which  is  1.5^  below  the  normal.  During ^tiie 
past  twenty  years  there  have  been  nine  colder  Mays  than  this,  the  normal 
for  the  state  being  60^.  At  the  central  station  the  range  for  May,  in  nine- 
teen years,  has  been  13^,  or  from  the  mean  of  55^  to  68^.  The  coldest  May 
recorded  was  in  1888,  and  the  warmest  in  1881. 

The  average  precipitation  for  the  month  was  1.92  inches,  which  is  2.26 
inches  balow  the  normal.  The  highest  amount  reported  was  3  59  inches  at 
Indianola;  least  amount,  .21  of  an  inch  at  Larch  wood,  Lyon  county.  The 
northwest  and  southeast  districts  received  the  least  amount  of  moisture. 
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OBSSBVBR8'  NOTES. 

Belle  Plain&S.  P.  Vandike:  Considerable  damage  to  com  and  fruit 
by  the  heavy  frost  of  the  Slst.  All  tender  garden  vegetables  killed  or 
injured. 

Bonaparte— Hon.  B.  B.  Vale:  A  cold,  cloudy  and  dry  month,  follow- 
ing an  excessive  wet  spring,  rendered  it  adverse  to  agriculture  and  the 
interests  of  the  stockman  ani  breeder. 

CivAco— Gregory  Marshall:  Thirty-flrat.  Killing  frost  this  morn- 
ing; corn  and  potatoes  killed  to  the  ground;  berries  badly  hurt;  damage  to 
apples  not  yet  known.    Ice,  one-fourth  inch. 

Bstberville — M.  L.  ARCHER:  Thirty-first.  Vegetables  and  corn  cut 
down.    Ice  formed  on  standing  water. 

Fayette— R,  Z.  LATIMER:  The  frost  on  the  30th  did  a  great  deal  of 
damage,  cutting  nearly  all  early  vegetation  to  the  ground,  and  killing 
grapes,  apples,  raspberries,  blackberries  and  early  strawberries. 

Ft.  Afanison— Miss  L.  a.  MoOreadt:  Small  fruit  is  plentiful,  such  as 
cherries,  currants  and  gooseberries.  There  are  few  peaches.  This  has 
been  a  very  cold,  backward  month. 

Garden  Grore — M.  Wemple:  Cold,  dry  and  backward.  No  oats;  every- 
body replanting  corn  because  of  cold  and  worms. 

Grand  Meadow — F.  L.  WiLLiAMs:  The  month  has  been  one  of  extremes 
of  temperature,  with  severe  frosts  at  the  latter  end,  doing  a  great  deal  of 
damage  to  tender  vegetation;  crop  prospects  poor. 

Larrabee — H.  B.  Streever:  May  will,  in  this  section,  go  on  record  as 
cold  and  dry.  Frosts  on  the  24th,  30th  and  3lst  insts.  damaged  corn  and 
tender  garden  vegetables  somewhat. 

Logan — Mrs.  M.  B.  Stern:  The  mont)h  has  been  unusually  cold,  but 
no  hard  frosts.  Cold  and  too  dry  for  tender  vegetation.  The  season  is  at 
least  two  weeks  late. 

Aft.  Ayr— J,  W.  Beard:  The  low  temperature  of  the  month  has  kept 
the  corn  back  and  given  the  worms  a  chance  to  work  oi  it. 

New  Hampton — C.  L.  Gabrilson:  Corn  and  potatoes  and  tender  gar- 
den truck  were  frozen  to  the  ground  on  the  morning  of  the  Slst. 

Oaage — G.  D.  Pattingill:  Frost  on  ten  morniags;  ice  formed  to  quite 
a  thickness  on  the  morning  of  the  Slst. 

Oskaloosa — JOSEPH  BOYD:  The  month  was  very  backward.  Crops  and 
garden  stuff  made  slow  growth. 

Primgbar—'Et.  S.  PROPER:  This  has  been  a  remarkably  cool  month;  sea- 
son over  two  weeks  late,  with  three  killing  frosts  in  last  part  Corn  is  not 
growing  well  on  account  of  cold.  Small  grain  doing  well;  also  pasture. 
Fruit  not  hurt  much  yet. 

Toledo — Charles  Mason:  Four  frosts  occurred  during  the  month, 
the  lattar  one,  on  the  Slst,  doing  a  good  deal  of  damage;  50  per  cent  of 
grapes  killed;  strawberries  badly  injured;  season  ten  days  late. 

Warer/f— H.  S.  HOOVER:  Plum  blossoms  first  appeared  on  the  6th. 
First  corn  planted  the  7th.  Freeze  on  the  Slst  killed  all  tender  plants  gen- 
erally; a  few  localities  escaped. 

West  Bend— Phil  Dorweiler:  Month  dry  and  eool,  and  vegetation  is 
backward;  light  frosts  were  many,  with  killing  frost  on  the  Slst. 
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JUNE. 

The  mean  temperature  of  the  month  was  69. P,  which  is  .6^  below  the 
June  n  trmal.  The  firat  decade  was  unseasonably  cool,  the  seconi  excess* 
ively  warm,  aad  the  third  about  an  average,  giving  an  uau8u:bl  variety  and 
range  of  temperature.  The  maximutn  recorded  was  103°  at  Sigoum?y  on 
the  17th;  the  lowest  29°  at  Decorah  and  Landing  on  the  1st. 

The  average  rainfall  for  the. state  was  3.81  inches,  which  is  .78  of  an 
inch  below  the  normal  for  June.  It  was  qui  be  unequally  distributed,  the 
highesb  measurement  reported  being  9.38  inches  at  Ksosauqua,  and  the 
lowest  1.03  inches  at  Rockwall  City.  The  southeastern  district  received 
the  greatest  amount  of  rainfall,  though  some  excessive  measurements  are 
reported  from  other  districts. 

There  wera  about  the  usu  hi  number  of  severe  local  storms,  accompanied 
by  wind  squalls,  electric  force  and  some  hail.  At  Sioux  City,  on  the  18th^ 
the  wind  reached  the  maximum  velocity  of  72  miles  an  hour.  On  that  date 
a  windstorm  of  much  force  parsed  through  portions  of  Monroe  and  Mahaska 
counties.  At  Maxon  an  observer  noted  a  funnel-shaped  cloud  moving  to 
the  northeast  at  11:15  a.  m.,  but  noserlois  damage  occurred  in  that  vicinity. 
A  similar  storm  cloud  swept  through  Mahaska  county,  between  Oskaloosa 
and  Rose  Hill,  causing  some  damage  to  build. ngs,  trees  and  telegraph 
wires,  but  no  extensive  loss  resulted.  It  was  probably  a  violent  squall  that 
assumed  some  of  the  characteristics  of  a  tornido. 

The  most  extensive  and  destructive  storm  of  the  month  occurred  on  the 
23d,  accompanied  by  eo  ne  hail  and  lightning,  covering  a  belt  of  six  to  ten 
miles  wide  reaching  two-thirds  of  the  distance  across  the  state,  from  west 
to  east,  through  the  central  and  east  central  districts. 

OBSERVBRS'  NOTES. 

Bonap&rte—Uos.  B.  R.  Vale:  There  was  5.08  inches  of  rain  in  the  last 
nine  days  as  against  1.95  in  fifty-eight'  days  previous.  A  very  wet  and 
gloomy  close  of  the  month  from  the  farmer's  standpoint. 

Delaware — WILLIAM  Ball:  John  Maxwell,  of  Milo  township,  waa 
killed  by  lightning  on  the  23d.  Fred  Green,  of  South  Fork  township,  was 
struck  by  lightning  and  f  .itally  burned  on  the  23d. 

Garden  Grov^ — M.  Wemple:  All  farm  products  have  made  great  growth 
during  the  last  half  of  the  month.  Oats  light;  corn  late;  meadows  much 
improved.    No  violent  storms. 

Grand  Meadow— F,  L.  WILLIAMS:  June  4th,  at  8  P.  M  ,  there  was  a 
thunderstorm  with  vivid  lightning  and  heavy  thunder.  The  morning  of 
the  5th  about  5  o'clock  there  was  a  long  peal  of  thunder  out  of  a  clear  sky^ 
the  rumbling  seemed  like  an  earthquake.  Month  very  warm  from  the  10th 
on,  and  unusually  wet. 

Grundy  Center -Geobg^  F.  Ellis;  June  19th,  at  1  A.  M.,  there  were 
thunderstorms  from  the  sjuthwest  with  bolts  of  zigzag  lightning  very 
sharp.  A  large  barn  owned  by  J.  M.  Spragua,  of  Palermo  township,  waa 
struck  by  lightning,  killing  five  head  of  horses  and  burning  the  bam  and 
contents  consisting  of  120  tons  o!  tame  hay,  250  bushels  of  oats,  2,800  bushels 
of  corn,  and  crib,  and  all  farm  implements.    Loss,  12,000. 
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Hnmbo/cft—- Henry  S.  Wells:  Thunder  on  the  9th,  lOtb,  18th  and  23d. 
Some  cattle  killed  by  lightning.  No  other  damage.  Crops  all  doing  well. 
Ck>rn  will  soon  recover  and  be  equal  to  past  year. 

Iowa  FaUsS,  B.  PARBfELEE:  Juce  4th,  light  frost;  8th,  first  ripe  straw- 
berries; 22d,  oats  beginning  to  head. 

Keos&ttqtta—PBOV.  J,  H.  Landes:  Thunderstorms  on  the  24th.  Quite  a 
nuoiber  of  cattle  were  killed  over  the  country  and  houses  were  struck. 

Larrabee — H.  B.  Streveb:  Month  opened  cool  and  dry.  All  crops 
backward  till  the  middle  of  the  month,  after  which  date  growth  was  stimu- 
lated by  sufficient  heat  and  mo'sture  and  all  vegetation  bounded  forward 
remarkably. 

Logan— M^S,  M.  B.  Stern:  The  early  part  of  the  month  was  dry  and 
•cold,  but  warm  days  and  frequent  shcwers  have  helped  the  growth  of  all 
kinds  of  vegetation.    No  bad  storms. 

MarsbaUtown—C  M.  CoOK:  Frost  on  night  of  3d;  thunderstorm  on 
18th  at  2  A.  M.    Rain  on  the  23d;  hail  f  of  an  inch  in  diameter  fell. 

Aft.  Ajr— A.  F.  Beard:  On  the  morning  of  the  dOth  we  had  1.89  inches 
of  rain  from  6  to  6  o'clock. 

Oakalooaa — Jos.  Boyd:  There  was  some  very  sharp  lightning  during 
the  month.    Houses  and  trees  were  struck  and  some  stock  killed. 

JULY. 

The  month  of  July  was  warmer  and  drier  than  usual.  The  monthly 
mean  for  the  state,  as  deduced  from  104  station  report^,  was  75.6^,  which  is 
about  1.6^  above  the  normal.  The  highest  temperature  reported  was 
106^,  at  Malvern,  on  the  23d,  and  the  lowest  was  42^,  at  Rockwell  City, 
on  the  12th.  The  first  decade  was  an  excessively  hot  period,  the  mean  at 
numerous  points  being  above  80^. 

The  average  rainfall  for  the  state  was  3.26  inches,  which  is  about  an 
inch  below  the  normal  for  July.  The  largest  amount  reported  was  7.60 
inches,  at  Stuart;  least  amount,  1.01  inches,  at  Osceola.  Washington 
rep3rtcd  the  heaviest  measurement  for  a  single  day,  viz:  4.80  inches,  which 
fell  on  the  night  of  the  23d  and  morning  of  the  24th. 

For  the  whole  state  there  were  18  clear  days,  10  partly  cloudy  and  3 
oloudy. 

OBSERVERS'  NOTES. 

i4/ta— David  E.  Hadden:  July  3d.  Heavy  thunderstorm,  accompa- 
nied by  sharp  lightning  and  strong  wind  from  southwest.  Large  limbs  from 
trees  were  broken,  and  some  outbuildings  near  town  were  blown  down. 

July  23d.  Sharp  thunderstorm,  with  very  heavy  rain;  1.65  inches  water 
fell  in  1  hour  and  10  minutes. 

July  1st.    Heavy  fog  in  early  n:ornlng. 

July  3l8t.  Aurora,  first  noticed  at  9:30  P.  M.,  when  it  had  dark  segment 
and  active  streamers.  From  9:40  to  11  P.  M.  it  was  quiescent.  At  11  P.  M. 
waving  curtains  of  parallel  bars  moved  rapidly  from  east  to  west,  at  an 
altitude  of  35''  to  40''. 

Boaoparte—FON.  B.  R.  Vale:  A  very  warm  and  close  month,  killing 
many  work  horses  and  some  swine  in  feeding.  The  storm  of  the  23d  did 
eome  damage  to  crops. 
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Cbariton—Roii.  S.  H.  Malloby:  Terrific  electric  Btorm  midnight  of 
24th,  of  about  one  hour  duration. 

Garden  Grove— M.  Wemplb:  The  month  has  been  an  all-round  good 
mon.h.  No  storms,  plenty  of  moisture  to  the  present.  Hay  and  grain  all 
secured. 

Keos&uqua—PROT,  J.  H.  Landes:  On  the  night  of  the  23d  there  was  a 
severe  windstorm  accompanied  by  heavy  thunder  and  fierce  lightning. 
Many  objects  were  struck  by  lightning  and  some  damage  resulted  from 
wind. 

Larrabee — H.  B.  Strever:  July  weather  conditions  have  been  rather 
unfavorable  for  the  ripening  of  small  grain,  but  corn  has  pushed  forward 
wonderfully.  A  severe  hailstorm  visited  the  territory  west  of  Cherokee 
on  the  evening  of  the  29th . 

Ovid — H.  C.  Miller:  A  severe  electric  storm  on  the  afternoon  of  the 
24th.  One  man  killed  near  Humeston.  A  barn  destroyed  in  Clay  township 
and  one  in  Corydon.  Moat  of  the  telephone  fuses  burned  out  at  Corydon 
and  Seymour;  several  persocs  badly  shocked  and  some  stock  killed. 

P/over— J.  S.  Smith:  Very  heavy  wind  morning  of  the  31st;  blew  gfrain 
in  shock  badly. 

Sidney— G.  V.  SwEARiNGEN:  Duststorm  SLst  and  high  wind  all  day 
with  warm  gusts,  which  wilted  all  vegetation  greatly. 

Tburman^A.,  R.  PAUL:    Hot  wind  in  P.  M.  of  31st. 

Waabta—B..  L.  Felter:  A  very  heavy  wind  on  the  night  of  the  29th 
that  did  some  damage  to  crops.  Considerable  lightning  but  no  rain  in  this 
neighborhood,  but  In  some  parts  of  the  county  a  little  hail  fell. 

Waukee—'S,  C.  Wragg:  Bad  storm  on  night  of  23d;  lightning  and 
wind  did  some  damage. 

AUGUST. 

The  month  was  cooler  and  drier  than  usual.  The  mean  temperature 
WAS  6S.9^,  as  shown  by  107  station  reports.  That  is  2.4^  below  the  norma 
for  August.  Light  frosts  occurred  on  several  dates,  and  on  the  29th  the 
tempdrature  was  low  enough  to  kill  com  on  low  ground  in  numerous  locali- 
ties in  the  northern  districts.  The  lowest  temperature  reported  was  35^,  at 
Mason  City  on  the  29th;  and  in  that  vicinity  the  effects  of  frost  were  most 
observed. 

The  average  rainfall  was  1.86  inches,  which  is  1.39  below  normal.  The 
distribution  was  quite  unequal,  the  range  being  from  .47  of  an  inch  near 
Ames  to  4.98  at  Logan.  There  were  16  clear  days,  5  cloudy  and  11  partly 
cloudy. 

The  most  destructive  storm  of  the  month  occurred  on  the  evening  of 
the  20th,  sweeping  over  extensive  portions  of  Plymouth  and  Woodbury 
counties.  The  damage  was  chiefly  caused  by  hail  of  unusual  size  and  quan- 
tity. The  extent  of  territory  swept  by  the  storm  has  been  variously  esti- 
mated at  from  100  to  200  square  miles,  wherein  the  damage  was  very  heayy* 
Corn  and  fruit  suffered  mojt,  and  were  partly  covered  by  insurance. 

OBSERVERS'  NOTES. 

A/ta— David  E.  Hadden:  Hail  damaged  oorn  to  some  extent  on 
August  7th  in  eastern  part  of  county. 
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AmMna—C,  Schadt:  The  drouth  continued  to  the  end  of  the  month. 
The  soil  is  80  dry  th«t  no  plowing  is  possible.  Crops  are  suffering  from  its 
effects. 

Belknap— A,  W.  Rankin:    Heavy  hail  on  the  3d  did  great  damage. 

Bonaparte— "ELo^.  B.  R.  Vale:  A  coo],  dry  month.  Slight  frost  on  the 
25th.    Ccm  matured  slowly.    Bat  little  fall  work  done. 

Bntt— Geo.  P.  Hardwick:  On  the  7th,  at  5:30  P.  M.,  a  severe  storm 
from  the  northwest  assumed  cyclonic  proportions  accompanied  by  rain,  2.21 
tnohes,  including  hail  which,  in  places,  formed  into  drifts,  parts  of  which 
remained  twenty-four  hours.  The  storm  continued  in  a  southeasterly 
oourse,  widening  to  several  miles.  Build  logs  were  blown  down,  crops  on 
some  farms  totally  destroyed  or  made  unfit  for  harvest.  One  young  man 
and  some  stock  killed  near  Elemme. 

CTV8CO— G.  Mi^RSBALL:  Light  frosts  on  the  20th  and  30th;  no  harm  to 
vegetation. 

Forest  City— J.  A.  PETERS:  On  the  afternoon  of  the  7th  a  severe  hail 
and  windstorm  parsed  over  a  portion  of  the  northern  Lalf  of  the  county 
(IkLen  township),  all  crops  being  destroyed  in  its  path,  which  was  from  a 
half  to  oce  mile  in  length.  Mean  temperature  for  the  month  has  been 
about  6^  below  normal. 

Grand  Meadow— F,  L.  WiLLii^MS:  The  month  has  been  cool  and  very 
dry.  Pastures  are  suffering  for  rain.  Corn  very  late;  needs  three  weeks 
to  ripen. 

•  Hon:  6o/dt— Henry  8.  Wells:  In  two  weeks  the  great  bulk  of  the  com 
crop  will  be  safe  from  frost.  Some  rain  will  help  fall  plowing.  This  year 
is  rounding  up  better  than  for  several  years.    No  frost  so  far. 

Logan— yi.  B.  Stern:  A  damaging  hail  passed  over  a  small  part  of  the 
county  on  the  20tb.  Did  not  cover  a  large  area,  but  cut  corn  atd  gardens 
quite  badly  where  it  passed. 

Montlcello — A.  Matthiessen:  Very  heavy  dews;  very  severe  lightning 
on  the  night  of  the  24th. 

Newton— A.  Lufkin:  Rainfall  for  first  eight  months  of  1896,  36.03; 
for  1807,  21.61;  excess  of  1896  over  1897,  14.96  inches. 

Ovicf— H.  C.  Miller:  Hot  winds  on  the  1st,  2d  and  13th;  light  frosts  on 
the  20th  and  30th,  but  only  on  low  ground  and  no  damage  was  done. 

8idnej—G.  V.  Swearingen:  Thunderstorms  on  the  13th,  17th  and 
24th.  One  house  in  town  struck—damage  nominal.  Dusts torms  on  the 
28th  snd  3 1st.    Too  much  dry  weather. 

To/ecfo— Charles  Mason:  The  small  amount  of  rainfall  in  the  pas 
summer  months  is  telling  on  the  corn  crop  at  this  time;  also  all  other  fait 
oroi>s  are  in  great  need  of  rain,  roads  are  very  dusty,  pastures  have  ceased 
to  grow  snd  are  about  all  eaten  up,  and  stock  will  have  to  be  fed  from  win- 
ter stores  unless  good  rains  come  soon. 

Waabta—B,  L.  Felter:  A  good  many  cold  (nights  during  the  month; 
the  ground  too  dry  for  fall  plowing. 

Weat  Bend— Phil,  Dorwbiler:  Month  cool  and  dry,  and  not  favorable 
for  com;  no  frost  during  the  month,  but  close  to  it  on  several  nights. 
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SEPTEMBER.' 


September,  1807,  will  long  be  remembered  as  a  month  of  excesslTely  high 
temperature;  the  average  for  the  moDth  as  obtained  from  105  reports  was 
70  9^,  which  Is  8.7^  above  the  normal.  The  temperature  was  especially 
bigh  during  the  first  ten  dajs  of  the  month;  the  maximum  duiing  those 
days  ranged  from  90  to  100°  or  over  In  the  larger  portion  of  the  state, 
accompanied  by  brisk  and  dry  winds,  prematurely  drying  up  the  corn  and 
pastures.  The  coolest  part  of  the  month,  and  in  fact  the  only  cool  part  of 
the  month,  was  between  the  16th  and  21st.  Light  frosts  occurred  in  the 
northern  half  of  the  state  on  the  17th,  and  general  frosts  on  the  20th,  being 
heavy  to  killing  in  the  northern  portion,  and  light  to  heavy  In  the  southern 
portion.  During  the  last  eight  days  of  the  month  the  temperature  was 
again  high.  There  was  an  average  of  fifteen  days  during  the  month  on 
which  the  temperature  was  90°  or  above. 

The  average  rainfall  was  2.04  Inches,  or  L40  inches  below  the  September 
normal.  Showers  were  quite  general  on  the  1st  and  2d,  and  in  many  locali- 
tl(  6  they  were  heavy.  Light  and  scattering  showers  occurred  in  the  north- 
ern portion  cf  the  state  on  the  4th  and  5th.  Well  distributed  showers 
occurred  on  the  14th  aid  15 ih,  with  general  rains  on  the  16tb,  which  gave 
temporary  relief  to  pastures,  but  as  no  rain  fell  in  any  parb  of  the  state 
after  the  16th  pastures  were  again  dry  before  the  close  of  the  month,  and 
corn  was  being  picked  and  cribbed.  The  Boil  is  too  dry  to  plow  and  what 
fall  grain  has  been  f  own  is  suffering  for  want  of  moisture. 

0BSERVBB8'  NOTES. 

A^ott—N,  W.  Rowell:    Frost  on  the  20ih  on  low  lands. 

AJgona—  C.  D.  Pettibone:  First  frost  of  the  seacon  on  the  17th  No 
dtmage. 

Alta—'PBOV,  David  E.  Hadden:  First  killing  frc  st  in  low  places  on  the 
17th;  more  severe  on  the  20th.  A  very  dry,  hot  and  dusty  month.  Pastures 
suffering  for  rain.    Scarcity  of  water  in  localities. 

Amana — CONRAD  SOHADT:  The  moLth  was  extraordinarily  warm  and 
sunny.  With  exception  of  a  few  rainy  days  the  sky  was  almost  cloudless 
throughout  the  month.  It  closed  with  a  severe  drouth  which  commecced 
about  the  middle  of  the  month. 

Belknap— A,  W.  Rankin:  This  has  been  a  wonderfully  dry  month,  ind 
hct,  with  scarcely  a  cloud.  The  great  hall  of  August  3d  well  nigh  ruined 
corn,  fruit  and  other  crops,  only  to  be  completed  by  the  hot,  dry  weather 
since,  and  rounding  up  with  the  frost  of  the  20th  and  2.*8t.  But  at  many 
places  in  the  county  crops  have  been  good. 

Bonaparte-  HON.  B.  R.  Vale:  An  extremely  dry  and  hot  month. 
Com  light  and  immature.    But  little  seeding  done. 

Brrtt— George  P.  H ardwick.    Exceptionally  dry  and  clear;  mild  winds. 

Charles  C/Or— Hknrt  C.  Andresen.  September  1st,  a  very  hard  rain 
and  wind,  beginning  12:17  A.  M.,  having  three  successive  showers,  rain 
coming  in  torrents,  ending  5:30  a.  m.;  sharp  lightning  and  thunder. 

Delaware— "VfUAAAU  Ball:  The  thunderstorms  of  the  10th  and  16ih 
did  considerable  damage.  Lightning  struc  k  and  burned  two  stores  and 
contents  in  the  town  of  Delhi  on  the  10th,  and  on  the  16th  burned  a  lar^ 


IOWA  WEATHER  AND  CROP  SERVICE.  17 

bam  and  contents  near  Delhi,  besides  killing  several  head  of  stock  in  other 
parts  of  the  county. 

Portat  City— J.  A.  Petebs:  Killing  frosts  have  occurred  as  follows  since 
the  establishment  of  a  station  here:  1804,  first  killing  frost  ISth;  1895,  30th; 
1896,  29th;  1897,  20th.  Mean  temperature  has  been  7^  above  the  normal. 
There  have  been  no  storms.    More  sunshine  than  in  any  month  of  the  year. 

Ft,  Madison— Mias  L.  A.  McCbeadt:  We  are  having  a  very  dry  spell 
of  weather;  wells  and  cisterns  are  giving  out  and  everything  is  drying  up. 
Com  leaves  are  so  dry  you  can  rub  them  to  powder. 

Grand  Meadow— F.  L.  WILLIAMS:  The  rain  of  the  1st  was  next  to  the 
heaviest  ever  measured  at  this  station.  The  month  as  a  whole  was 
extremely  warm,  with  an  unusual  amount  of  sunshine. 

GnfiMf7  Ctfiiter— Gbobge  F.  Ellis:  On  September  Ist,  at  9  A.  M.,  a 
thunder  shower  passed  six  miles  northeast  of  this  station.  Lightning  struck 
the  German  Reform  church  in  Lincoln  township,  burning  the  building  and 
contents.    Several  head  of  cattle  were  also  killed  by  the  same  storm. 

Humboldt— Mejsby  S.  Wells:  The  plowing  is  greatly  retarded  by  the 
dry  weather.  Much  of  the  corn  is  ready  to  crib.  Hog  cholera  is  bad.  Feed- 
ing now  is  the  rule. 

Zamonf— Orrin  Dudley:  Dry  weather.  Potatoes  and  com  suffered  for 
want  of  rain. 

JLo^ax^-Mbs.  M.  B.  Stern  :  The  month  has  been  remakable  for  the  heat 
and  dryness.  For  twenty  days  the  mercury  has  been  90^  and  upward  —  an 
unprecedented  record. 

Mooticello—A.  Matthiessen:  Severe  lightning  on  the  night  of  the 
15th.  Nights  very  cool.  Frost  on  some  nights,  but  not  severe  enough  to 
hurt  much.    A  very  dry  month. 

Oskalooaa — JOSEPH  Boyd:  September  was  a  very  warm  and  dry  month, 
with  only  one  cloudy  day. 

Oyid—B.,  C.  MILLER:  Hottest  and  driest  9eptember  ever  known  here; 
ponds  and  wells  failing;  stock  water  very  scarce.  This  locality  is  overrun 
with  rats. 

Sidfiey— 6.  V.  SWEARINGEN:  Thunderstorms  from  the  10th  to  the  14th 
were  moderate  and  no  harm  done.  Wind  and  duststorms  of  more  or  less 
force  from  the  1st  to  the  9th.    The  hottest  September  ever  known  here. 

To/ecfo— Charles  Mason:    This  is  the  most  remarkable  month  in  all 

my  observations  for  the  past  twenty-five  years  for  extreme  heat  and  cloud- 

.  less  dajs,  and  absence  of  winds,  also  smothering  clouds  of  dust.    Water  ia 

getting  very  low  and  a  greater  scarcity  will  be  felt  unless  we  have  heavy 

rains  before  the  g^und  freezes. 

Garden  Grove— M.  Wemple:  A  bad  month.  Everything  dried  up.  No 
grass;  no  water;  no  anything  but  heat  and  dust. 

Waterloo— H,  L.  NEWTON :  Mean  temperature  for  the  month,  70^,  which 
is  6.8^  above  the  normal  as  obtained  from  fifteen  years'  record.  The  total 
rainfall  for  month,  2.77  inches,  which  is  2.40  inches  below  normal  as 
obtained  from  fourteen  years'  record. 

OCTOBER. 

The  month  of  October  was  unusually  warm  and  dry.    The  mean  temper- 
ature for  the  state  was  56.8^,  which  is  6.8*^  above  the  normal.    The  highest 
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temperature  recorded  was  97^  at  Ottumwa,  on  the  Ut;  and  at  nomerouB 
places  the  records  showed  maximums  above  90^  during  the  first  half  of  the 
month.  The  lowest  temperature  reported  was  20°  at  Plover,  on  the  29th. 
There  was  a  prevalence  of  southerly  winds.  There  were  17  dear,  8  partly 
cloudy  and  6  cloudy  days.  The  average  rainfall  for  the  state,  as  shown  by 
reports  from  108  stations,  was  1.14  inches — 1.64  inches  below  the  normal  for 
October.  The  bulk  of  the  rain  fell  between  the  10th  and  the  19th,  the  bal- 
ance of  the^monthSbeing  almost  wholly  rainlcES.  The  southwest  district 
reports  the  heaviestlrainfall,  the  [amount  at  Thurman,  Fremont  coimty, 
being  3.30  inches. 

It  was  an  ideal  month  for  drying  out  com  and  for  securing  all  outatand- 
iDgl  crops cinn the  besticondition.  GCorn  was  in  condition  for  cribbing  ten 
days  earlier  than  usual,  and  the  work  of  husking  was  well  advanced  at  the 
close  of  the  month.  Dit  was  dried  out  perfectly,  and  though  much  of  it  was 
permaturely  ripened,  yet  it  was  all  sound,  and  not  a  bushel  of  soft  corn  was 
cribbed.  The  condition  of  the  crop  is  much  better  than  was  anticipated, 
and  a  larger  percentage  will  be  merchantable  than  was  deemed  poesible  a 
month  earlier  in  the  season. 

OBSERVSBS'  NOTES. 

iimaoA— Conrad  Sohadt:  The  drouth  of  September  continued  till  the 
tlth,  when  .40  inch  fell,  with  a  little  sprinkle  of  .04  on  the  16th,  and  .38 
rainfall  on  the  19th.  From  this  date  no  rain  fell  till  the  close  of  the  month. 
Nearly  all  trees  kept  their  green  foliage,  and  tomatoes  and  very  tender 
fiowers,  such  as  Madeira  vines,  etc.,  continued  to  fiower  and  grow  until  the 
first  killing  frost  at  the  end  of  the  month  put  a  stop  to  the  growth  of  plants. 

Bonaparte— Hon.  B.  R.  Vale:  Only  1.33  inches  rain  since  August  3d, 
and  that  In  six  showers.  No  plowing  for  corn,  and  the  little  seeding  has 
perished.  Roads  deep  with  dust.  Pastures  dried  up,  and  stock  water  a 
great  object. 

Cresco—GKEQORY  MARSHALL:  Warmest  October  on  record,  except 
1879. 

Forest  CitjS,  A.  Peters:  The  weather  has  been  very  dry;  many 
wells  are  giving  out.    Pastures  have  afforded  very  little  feed. 

Fort  Madisoo--M.jas  L.  A.  MoCready:  We  have  not  had  a  good  rain 
since  the  3d  of  last  August.  Everything  is  drying  up.  Farmers  say  the 
winter  wheat  is  burned  up.  Water  is  very  scarce;  some  have  to  haul  water 
for  use. 

Grand  Meadow— -F,  L.  Williams:  The  month  has  been  extremely 
warm  and  dry.  Com  is  as  dry  as  it  usually  is  in  January.  Pastures  got 
rather  short.  Plowing  and  husking  well  along.  Great  crop  of  clover  seed 
is  being  hulled. 

Green£eld—Z,  G.  Culver:  Twenty-seventh,  sweet  peas  and  tea  roees 
blooming  yet,  although  most  of  the  leaves  of  the  trees  have  fallen.  Twen- 
ty-eighth, first  ice  formed. 

Humboldt— BxxiRY  S.  WELLS:  A  good  month  for  all  farm  work  except 
plowing;  but  the  plowing  is  well  along.  Wheat  averages  15  bushels,  oats 
35,  com  30,  and  fiax  12. 

Iowa  Citj^ViBB.  C.  M.  Hobbt:  Everything  very  dry.  Cisterns  and 
wells  empty.    Referring  to  the  record  for  the  months  of  October  and 
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November  for  the  year  1891,  there  is  very  little  encouragfement  to  hope  for 
rain.  With  the  exception  of  the  year  1895,  there  have  been  almost  no 
rainy  days,  and  very  few  with  snow,  in  the  month  of  November,  from  1891 
to  1897. 

JLamon^— O.  Dxtdlbt:  No  damage  done  by  frosts.  Continued  drouth 
bad  on  wheat. 

Larrabee^R.  B.  Strevbr:  Extreme  drouth  prevailed  until  the  15th 
inso. 

Lenox— J,  L.  HURLBY:    First  ioe  formed  on  the  19th,  second  on  the  29th  • 

Osceola— A.,  W.  Lbwis:  Tomato  vines  growing  and  in  fuU  bloom  up  to 
29th. 

Oakaloosa — JOSEPH  Boyd:  The  month  of  October  was  deficient  In  rain- 
fall, but  was  very  favorable  for  maturing  the  com  crop. 

Ovid—E..  C.  Miller:  Frost  on  the  22d  did  no  damage  except  on  low 
ground.  Garden  truck  all  green  until  the  freeze  on  the  29th.  First  wild 
geese  seen  on  the  8bh. 

NOVEMBER. 

The  month  was  slightly  warmer  and  drier  than  usual.  The  mean  tem- 
perature for  the  state  was  34.3^,  which  is  7^  above  the  normal.  There  was 
an  average  monthly  range  of  over  77^.  The  highest  temperature  reported 
was  81^,  at  Iowa  City  and  Albia,  on  the  20th,  and  the  lowest  was  19^  below 
zero  at  Rock  Rapids,  on  the  28th. 

The  average  precipitation  for  the  state  v^s  .66  of  an  inch.  Fort  Madi- 
son reported  2.24  inches,  which  was  the  largest  amount  recorded.  Atlantic 
and  Glenwood  reported  only  a  trace  during  the  month.  There  were  but  10 
cloudy  days,  8  partly  cloudy  and  12  clear.  It.  was,  on  the  whole,  a  fair 
and  mild  November,  with  less  than  usual  severe  storms.  The  maximum 
wind  velocity  was  forty-five  miles  per  hour,  at  Sioux  City  on  the  10th.  The 
general  wind  movement  was  below  the  November  normal. 

OBSERVERS'  NOTES. 

Belknap— K.  W.  Rankin:  Very  dry  fall;  little  or  no  rain  since  August 
3d.  November  closes  with  ground  frozen  hard  and  but  little  stock  water, 
and  no  snow  save  a  very  little  on  the  16th. 

Bonaparte— B.OV.  B.  R.  Vale:  A  very  dry  and  cool  month;  excellent 
for  com  harvesting  and  for  hauling.  No  plowing.  Water  in  ponds  and 
creeks  exhausted  and  wells  low. 

Chariton— &.  H.  Mallort:  Stock  water  very  scarce.  Temperature  4^ 
higher  than  in  1896. 

Ft  Madiaon— Miss  L.  A.  MoCrbady:  First  snow  night  of  15th.  The 
ground  is  very  hard  and  dry.    We  need  more  rain  very  badly. 

Grand  Meadow— F,  L.  Williams:  The  month  was  marked  by  extremes 
of  temperature;  a  range  of  74^  in  the  first  ten  days.  Ground  frozen  up 
very  dry. 

Humboldt — HENRY  S.  Wells:  A  wonderful  dry  month;  only  four 
inches  of  snow;  two  inches  coming  the  26th  and  two  the  28th.  No  prevail- 
ing sickness.    Stock  in  healthy  condition. 
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Lamoni—ORES  Dxtdley:  Com  husking  praotioally  completed.  Lack 
of  water  Is  the  general  complaint. 

Larrabee—B.,  B.  Stbever:  Weather  uDseasonably  mild  during  first  two 
decades  of  month.  Plowing  the  order  of  the  day  during  second  decade. 
Mild  weather  has  enabled  farmers  to  plow  nearly  the  average  acreage.  The 
plow  stopped  by  frost  on  the  2l8t. 

Sidney-— G.  V.  Swbabinqbn:  First  killing  frost  of  the  season  occurred 
on  the  1st.  Freezing  on  the  10th..  First  snow  of  the  season  the  15th.  A 
drop  in  temperature  of  43^  in  about  ten  hours  on  night  of  20th. 

Sigoumej — E.  H.  Griffin:  Ground  has  frozen  up  very  dry.  Wells  are 
generally  low,  and  the  problem  of  water  for  stock  is  serious.  Roads  are  in 
excellent  condition. 

Wasbta—B,  L.  Feltbr:  Extreme  cold  weather  the  last  five  days  of  the 
month;  in  one  instance  12^  below  zero. 

Waterloo — M.  L.  Newton:  First  snow  of  the  season  the  12th.  Dense 
fog  with  lightning  on  the  14th. 

West  Bend— Philip  DORWXiiiER.  A  fine  month.  Stock  looks  well  and 
roads  are  good;  some  sleighing  since  the  28th,  but  it  did  not  last. 

DECEMBER. 

The  month  of  December  was  colder  than  usual,  and  there  was  more  than 
the  normal  amount  of  snowfall.  The  mean  temperature  of  the  state,  as 
shown  by  records  of  108  stations,  was  10°,  which  'is  69  below  the  normal. 
The  warmest  day  was  the  9th,  on  which  date  the  records  showed  60°  at  Den- 
ison  and  Mt.  Pleasant.  The  lowest  temperature  was  25°  below  zero  at 
Atlantic  on  the  18th. 

The  average  precipitation  for  the  state  was  1.66  inches,  which  is  .34  of 
an  inch  above  the  December  normal  in  Iowa.  It  was  mainly  in  the  form  of 
snow,  which  was  generally  well  distributed.  The  surface  was  covered  with 
snow  more  than  usual,  especially  in  the  northern  part  of  the  state.  It  was 
a  fine,  bracing,  healthful  winter  mouth. 

OBSERVERS'  NOTES. 

Bonaparte— Ron.  B.  R.  Vale:  A  solid  but  pleasant  month;  good  roads; 
good  for  feeding  and  healthy  for  man  and  beast. 

Brrtt— George  P.  Hardwick:  Slight  blizzard  on  5th.  Damp,  frosty 
air  8th  to  13th.  Hard  wind  6th,  15th,  24th,  28th  and  Slst.  Unusually  good 
sleighing  throughout  the  month. 

Carro/^— Moses  Simon:    Finest  sleighing  for  years. 

Clarinda—A,  S.  VanSandt:  On  the  morning  of  the  29th  the  wind  was 
in  the  northwest,  soon  veering  to  west.  It  was  mild  as  May  and  reminded 
me  of  what  I  have  read  of  the  chinook.  Query:  Was  it  the  tail  end  of  ooe? 
The  snow,  which  was  very  compact  from  previous  melting,  lost  one-third 
of  its  depth. 

Forest  City— -3.  A.  PETERS:  More  snow  has  fallen  during  this  month 
than  in  any  month  since  the  establishment  of  this  station. 

Grand  Meadow— F,  L.  Williams:  The  month  has  averaged  very  oold 
only  four  days  above  freezing.  Sleighing  was  very  fine.  Stock  doing  well 
prices  for  hogs,  fair. 
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Iowa  FaOa—J,  B.  Parmelesb:  Fair  sleigrbln^  from  the  3d  to  the  20th, 
and  the  best  of  sleigrhing  from  the  20th  to  the  29th. 

Lurrabee — H.  C.  Strever:  Heavy  snowfall,  exoellent  sleighing',  and 
absence  of  snow  drifts  were  chief  features  of  December  weather.  Good 
sleighing  from  the  3d  inst.  to  close  of  month.    Very  little  frost  in  ground. 

Lenox'—J,  L.  Hurlet:  Fog  of  10th  and  12th  formed  a  heavy  spear 
frost  on  trees  and  fences,  spears  being  from  one  inch  to  one  and  one-quarter 
inohes  long.  First  ice  cut  on  the  21st  and  22d.  Nine  inches  thick  and 
good  quality. 

Logan — Mrs.  M.  B.  Stern:  The  month  has  been  cloudy  and  cold,  but 
the  snow  has  fallen  quietly,  without  much  wind,  and  so  is  distributed 
evenly  over  the  dry  ground. 

MonUceUo — A.  Matthibssen:  Very  heavy  snowstorm  on  the  night  of 
the  4th.    Severe  thuoderstorm  on  the  night  of  the  10th. 

Odebo/t— E.  Starnbr:  December  4th,  chinook  at  midnight  that  settled 
the  snow  about  six  inohes. 

Sidney— G»  V.  Swearinqen:  The  month  has  been  cold.  All  trees, 
shrube,  leaves,  etc.,  were  beautifully  covered  with  ice  and  frost  from  the 
9th  to  the  12th,  and  from  the  19th  to  the  22d. 

Sigonmey — £.  H.  Griffin:  On  the  10th  the  rain  was  accompanied  by 
sharp  lightning  and  loud  thunder  in  the  east.  It  was  a  characteristic 
thunderstorm. 

Toledo — Chas  Mason:  The  best  sleighing  for  years.  Ground  froze  up 
very  dry.    The  snow  will  not  leave  much  water  when  melted. 

TkuTman — 0.  R.  Paul:  A  norther  broke  over  this  section  of  Iowa  at 
2:15  P.  M.,  December  15, 1897.  Strong  wind  accompanied  by  snow  flurries 
and  a  rapid  fall  in  temperature  of  36^  in  six  hours. 

WaBbta—B,.  L.  Felter:  On  the  15th  the  thermometer  fell  from  30^ 
above  zero  to  5^  below  in  two  and  a  half  hours. 


A  NOTABLE    HAILSTORM. 


A  Washington  county  local  paper  gives  some  details  of  the  destructive 
htetlstorm  that  passed  through  that  section  September  1, 1897     It  says: 

On  Friday  we  drove  out  Into  Highland  township  to  see  the  track  of  destruction  left 
by  Wednesday's  hailstorm.  One  conld  scarcely  credit  the  reports  that  were  current 
In  regard  to  the  damage  done  by  it;  but  a  drive  through  Highland  township  will  soon 
convince  the  most  skeptical  that  these  reports  are  not  exaggerated.  We  had  no  Idea 
that  anything  short  of  a  cyclone  could  do  such  fearful  havoc  In  so  brief  a  period. 

Imagine,  if  you  can,  a  tract  of  country  at  least  sixty  miles  long  and  averaging  two 
to  three  miles  wide  in  which  scarcely  a  stalk  of  corn  is  left  standing  and  the  crop  is  as 
complete  and  total  a  loss  as  if  It  had  been  cut  with  a  corn  harvester  and  stolen  bodily 
from  the  owners  Imagine,  If  you  can,  a  strip  three  to  four  miles  wide  on  each  side  of 
this  first  strip  in  which,  on  an  average,  half  the  corn  crop  has  been  destroyed;  put  on 
top  of  this  the  wreckage  of  hundreds  of  windmills,  the  destruction  of  all  the  glass  in 
the  north  windows  of  hundreds  and  hundreds  of  houses,  the  loss  of  thousands  of 
chickens  and  turkeys,  the  wreckage  of  orchards,  vineyards  and  gardens,  the  damage 
to  barns,  sheds,  cribs,  etc.,  and  one  will  have  a  faint  idea  of  the  scene  that  meets  the 
eye  in  the  wake  of  the  hailstorm. 

At  least  40,000  acres  of  com  have  been  totally  destroyed,  while  70,000  acres  have 
been  so  pounded  and  wrecked  by  hall  that  half  or  more  of  the  crop  is  a  total  loss.    The 
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actnal  loss  to  the  farmers  In  Washington  and  adjoining  ooontlea  ezoeeda  half  a 
nillion  dollars,  and  may  pass  the  million  mark. 

Many  farmers  had  shelled  and  hauled  off  their  corn  since  the  recent  adranoe  in 
the  price,  and  by  November  1st  will  not  have  a  bushel  of  com  or  a  peck  of  apples  to 
show  for  their  season's  work. 

Driving  northeast  on  the  Riverside  road,  the  damage  became  quite  noticeable  at 
Lyman  Babcock's  farm,  and  increased  as  we  drove  northeast  and  east.  At  the  Foster 
farm  less  than  a  third  of  the  com  was  left  standing,  and  two  or  three  miles  farther  on 
It  was  f  carcely  possible  to  find  a  stalk  standing  in  a  forty-acre  field.  The  stubs  of  the 
stalks  stand,  on  an  average,  about  two  or  two  and  one-half  feet  high,  but  the  balance 
of  stalks,  ears,  blades,  etc.,  have  been  pounded  off  and  are  rotting  on  the  grcnnd 
Wherever  you  find  a  willow  hedge,  the  road  is  carpeted  with  leaves  and  twigs,  and  at 
a  little  distance  the  trees  show  Just  a  shade  of  green  and  look  as  if  they  were  Just 
beginning  to  leaf  out  in  the  spring. 

The  storm  seems  to  have  originated  in  Iowa  county,  not  far  from  Marengo,  sweep- 
ing southeast  through  Iowa,  a  comer  of  Johnson,  crossing  the  northeast  comer  of 
Washington  and  expending  the  remainder  of  its  fury  in  Louisa  county.  It  pa»ed 
north  of  Wellman,  but  struck  Kalona  with  full  force,  playing  sad  havoc  with  plate 
glass  windows.  The  eastern  edge  Just  touched  Riverside,  the  damsge  there  being 
slight  except  by  lightning.  The  St.  Mary's  parochial  school  building  was  struck  and 
burned  and  is  a  total  loss.  The  storm  narrowed  somewhat  as  it  went  south,  and  passed 
between  Alnsworth  and  Ootter. 

At  W.  R.  Jeffrey's  farm,  in  Highland  township,  the  storm  became  almost  a  cyclone 
and  wrecked  his  fine  new  bam,  68x36  feet.  Howard  Jeffrey  was  in  the  bam  at  the  time 
and  had  a  close  call.  When  the  west  end  went  out  of  the  bam  he  tried  to  get  into  the 
basement,  but  failed,  and  Just  then  was  struck  in  the  forehead  with  a  hailstone  and 
knocked  senseless.  Possibly  this  saved  his  life,  for  had  he  succeeded  in  getting  Into 
the  basement  he  would  have  been  crushed  under  the  north  wall,  which  was  blown  In 
bodily.  This  wall  was  two  feet  thick,  seven  and  one-half  feet  high,  fifty-two  feet  long 
and  only  three  or  four  feet  of  it  above  ground. 


WEATHER  AT  CLINTON,  1897. 


ANNUAL  REVIEW  BT  DR.  LX7KB  ROBERTS. 

The  following  is  the  Bummary  of  the  meteorological  conditions  which 
prevailed  at  CUnton  for  the  year  1897. 

The  first  five  days  of  the  year  were  cloudy  and  dark,  with  rain  and  mUd 
temperature,  but  on  the  6th  the  temperature  dropped  to  2®  above  zero.. 
The  fearful  blizzard  which  had  juat  traversed  the  Dakotas  and  Minnesota 
did  not  disturb  eastern  Iowa.  From  January  25th  to  the  29th  the  tempera 
ture  was  low,  reaching  21^  below  zero  on  the  25th,  with  a  dear  sky  and 
moderate  wind.  During  this  cold  period  a  very  severe  blizzard  was  raging 
in  Michigan.  This  cold  wave  extended  southward  to  the  gulf  states.  The 
average  temperature  of  the  month  was  above  normal  and  the  precipitation 
somewhat  in  excess  with  a  snowfall  of  7  inches. 

February  was  colder  than  the  average,  and  excessively  cloudy  with  only 
3  clear  days. 

The  amount  of  precipitation  was  less  than  an  average.  Snowfall  was 
11  inches,  but  little  valuable  sleighing  resulting. 

This  being  the  close  of  the  winter  months,  the  following  departures 
from  normal  may  be  noted:  Number  of  storm  days,  4  less;  depth  of  enow- 
fall,  4  inches  less;  precipitation,  rain  and  melted  snow,  ^47  inches  more; 
mean  temperature,  3.2^  more. 
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March  gave  a  temperature  muob  above  normal;  her  winds  were  kindly 
tempered,  but  her  rainfall  came  In  excess.  On  'the  19th  1.34  inches  fell, 
and  on  the  23d  occurred  a  notable  storm  of  snow  to  the  depth  of  11  inches, 
which  represented  1.36  inches  of  water.  This  snow  did  not  remain  long; 
being  quite  damp  it  clung  tenaciously  to  every  limb  and  twig,  arching 
them  beneath  the  accumulated  weight.  In  the  sunlight  they  resembled 
boros  of  crystals. 

On  the  2ist  the  Mississippi  river  cleared  of  ice  and  a  steamboat  passed 
up.  At  the  close  of  the  month  streams  and  wells  were  fully  up  to  a  normal 
condition  for  the  season. 

April  was  characterized  by  changeable  temperature,  but  the  mean  was 
about  norAial. 

The  rainfall  was  .64  inches  below  normal,  and  yet  from  excess  of  wet- 
ness plowing  and  seeding  had  been  retarded  10  days. 

The  river  was  at  its  season's  height  on  the  18th,  being  16.8  feet  above 
low  water. 

May  was  largely  deficient  in  rainfall,  and,  withal,  rather  cold.  There 
were  three  frosts,  the  last  one  on  the  Slst,  doing  serious  damage  to  pota- 
toes, beans,  tomatoes,  strawberries,  and  early  raspberries.  Other  fruits 
and  vegetables,  such  as  grapes  and  corn,  were  less  injured. 

The  outlook  at  the  close  of  the  month  was  not  very  encouraging  to  farm- 
ers. Subsequent  conditions  proved  their  fears  well  founded,  for  the  crops 
did  not  regain  what  was  lost  in  the  start. 

June  was  more  favorable  for  all  kinds  of  crops,  giving  a  normal  tempera- 
ture and  a  liberal  amount  of  rain,  but  not  up  to  the  June  standard.  The 
deficiency  of  rain  for  the  last  three  months,  ending  on  June  30th,  was  4.96 
inches.    A  light  frost  appeared  on  the  7th. 

From  the  10th  to  the  19th,  and  the  last  three  days  of  the  month,  it  was 
very  warm.  An  electrical  storm  on  the  18th  did  damage  to  stock  and  build- 
ings in  the  townships  about.  On  the  30th  a  downpour  of  rain  fiooded  a  por- 
tion of  Elk  River  township,  overfiowing  the  banks  of  the  south  fork  of  Elk 
river,  inundating  corn  fields  and  grass. 

July  continued  the  hot  days  up  to  the  10th,  beating  the  record  for  high 
temperature  for  so  great  a  number  of  successive  days. 

Notwithstanding  the  excessive  heat  of  July  and  the  deficiency  in  rain- 
fall, the  crops  thrived  wonderfully.  Matured  crops,  including  hay,  never 
gathered  in  finer  condition.  At  the  close  of  the  month  all  growing  crops 
and  pastures  were  much  in  need  of  rain.  Streams  were  low,  except  the 
Mississippi  river,  which  was  at  a  good  stage  of  water  up  to  the  dose  of  the 
month.  But  at  the  close  of  the  following  month  the  supply  had  been  so 
diminished  as  to  bring  the  water  level  down  to  42  inches  above  low  water 
mark.  The  August  rainfall  was  a  mere  pittance,  and  the  unharvested 
crops,  pastures,  trees  and  shrubs  were  seriously  injured  by  the  drouth  and 
scorching  rays  of  the  sun.  The  first  and  last  portions  of  the  month  were 
warm,  and  the  central  cool. 

Except  a  copious  rain  on  the  1st,  September  was  no  improvement  over 
August.  From  the  2d  to  the  15th  the  temperature  was  high,  and  the  num- 
ber of  clear  days  during  the  month  was  in  excess  of  former  records. 

For  the  six  months  ended  on  the  30tb  day  of  September,  only  11.25  inches 
of  rain  fell;  being  10:49  below  normal. 
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During:  the  same  period  the  mean  temperature  was  66.1®,  while  in  1881, 
with  a  temperature  of  65.7®,  there  was  a  rainfall  of  19.94  inches.  The  per 
cent  of  sunshine  for  the  six  months  (1897)  was  60,  being:  1  per  cent  above 
normaL 

Notwithstanding  the  character  of  the  weather  for  the  season  as  nar- 
rated above,  and  the  wetness  and  coolness  of  the  soil  at  the  time  when 
early  plowing  and  seeding  is  expected  to  be  done,  and  the  further  fact  that 
much  of  the  early  planted  com  failed  to  come  up,  which  necessitated 
replanting,  the  soil  of  Iowa  made  a  record  not  to  be  ashamed  of,  in  the 
yield  of  her  varied  grains  and  fruits  for  the  year  1897. 

The  drouth  continued  to  the  close  of  October,  with  a  large  per  oent  of 
sunshine  and  high  temperature,  with  less  rainfall  than  in  any  foilner  Octo- 
ber, leaving  pastures  barren,  and  rendering  plowing  difficult. 

During  November  the  temperature  kept  above  normal,  and  there  was 
no  excess  of  rain. 

The  only  gratifying  feature  of  the  last  two  months  was  their  fitness  for 
all  kinds  of  out-of-door  work.  The  farmers  appreciated  this,  and  garnered 
their  crops  while  the  sun  shone.  The  fine  weather  added  to  the  quality  of 
the  com  crop. 

December  was  colder  than  the  average  and  deficient  in  rainfall,  thus 
closing  the  year  with  less  rainfall  than  any  during  the  last  nineteen  pre- 
ceding years.  Total  precipitation  for  the  year  was  23.63  inches,  or  10.91 
inches  less  than  an  average  for  the  nineteen  years.  The  lowest  previous 
record  was  27.67  inches,  occurring  in  1894. 

The  precipitation  for  the  last  ten  years  was  less  than  the  preceding  nine 
7  ears  by  17.37  inches. 

The  dwellers  in  Iowa  ought  to  be  proud  of  her  climate  and  soil  when 
remunerative  crops  can  be  raised  with  a  minimum  amount  of  rainfall. 

CX)NSPEOTUS. 

Highest  temperature,  100®,  June  14th  and  17th. 
Lowest  temperature,  21®  below  zero,  January  26th. 
Extreme  range  of  temperature,  121®. 
Mean  daily  temperature,  48.7®. 
'  Mean  daily 'range  of  temperature,  21®. 

Greatest  mean  monthly  range  of  temperature,  26.6®,  October. 
Least  mean  monthly  range  of  temperature,  13.6®,  February. 
Greatest  daily  range  of  temperature,  47®,  October  1st. 
Least  daily  range  of  temperature,  6®,  April  6th. 
Warmest  month,  July;  mean  temperature,  76.1®. 
Coldest  month,  January;  19.6®. 

Warmest  day,  87®,  July  3d. 

Coldest  day,  14.7®  below  zero,  January  26th. 

Total  number  of  days  with  the  maximum  temperature  of  90®  or  above, 
41;  9  in  June,  18  in  July,  6  in  Au^ast  and  8  in  September.  The  last 
three  days  of  June  and  the  first  ten  days  of  July  were  consecutively  over  89®. 

Total  number  of  days  with  the  maxinum  temperature  32®  or  below,  60; 
17  in  January,  7  In  February,  3  ia  March,  6  in  November,  and  18  in 
December. 
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Total  number  of  days  with  the  minimum  temperature  at  or  below  32^, 
136. 

CLOUDS. 

Mean  daily  oloudiness,  46  per  cent  of  the  surface  of  the  sky. 

Month  with  the  g'reatest  per  cent  of  cloudiness,  February,  71  per  cent. 

Month  with  the  least  per  cent  of  cloudiness,  September,  2$  per  cent. 

Total  number  of  clear  days,  143. 

Total  number  of  cloudy  days,  118. 

Month  with  the  greatest  number  of  clear  days,  September,  23. 

Month  with  the  least  number  of  clear  days,  February,  3. 

Month  with  the  greatest  number  of  cloudy  days,  April,  19. 

Month  with  the  least  number  of  cloudy  days,  July,  2. 

PRECIPITATION. 

Total  depth  of  snowfall,  38  inches. 

Greatest  fall  of  snow  at  any  one  storm,  11  inches,  March  23d. 

Total  precipitation  (snow  being  melted),  23.63  inches. 

Greatest  rainfall  at  any  one  storm,  2.02  inches,  June  23d. 

Month  with  the  greatest  precipitation,  March,  3.72  inches. 

Month  with  the  least  precipitation,  October,  .27  inches. 

Month  with  the  greatest  number  of  storm  days,  January,  12. 

Month  with  the  least  number  of  storm  days,  October,  3. 

"^Cotal  number  of  storm  days,  100. 

The  average  rainfall  per  week  was  about  .45  of  an  inch. 

THE  WIND. 

TTotal  movement  of  the  wind,  42,290  miles. 

Maximum  velocity  per  hour,  32  miles. 

Greatest  monthly  movement,  5,640  miles,  March. 

Lieast  monthly  movement,  1,600  miles,  September. 

Prevailing  direction  of  the  wind  was  from  the  west. 

Observation  taken  at  7  A.  M.,  2  P.  M.  and  9  p.  M.  show  the  movement  of 
the  wind  to  have  been  111  times  from  the  north,  124  times  from  the  north- 
east. 120  times  from  the  east,  119  times  from  the  southeast,  144  times  from 
the  south,  208  times  from  the  west,  150  times  from  the  northwest,  and  119 
times  from  the  southwest. 

Maximum  velocity  for  January,  32  miles  an  hour;  for  February,  20  miles; 
for  March,  26  miles;  for  April,  27  miles;  for  May,  20  miles;  for  June,  13 
miles;  for  July,  32  miles;  for  August,  14  miles;  for  September,  12  miles;  for 
October,  13  miles;  for  November,  23  miles;  for  December,  24  miles. 

SNOW  AND  FROST. 

The  last  spriag  sqo^  fell  on  the  lObh  of  April. 

The  first  snow  in  autumn  came  on  the  28th  of  November;  depth,  three- 
fourths  of  an  inch. 

Last  killing  frost  in  the  spriag,  May  31st.    It  did  much  damage. 

On  the  20th  of  August  a  very  light  frost  was  seen  in  some  low  places, 
l>ut  the  first  damagiag  frost  occurred  on  2l8t  of  September. 
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Number  of  oonsecutiye  days  without  damagins^  frost,  113.  This  is  the 
least  number  of  oonsecutive  days  without  damag'ing  frost  in  19  years,  sa^e 
that  of  1883,  which  g'aye  only  109.  This  was  the  year  that  oom  was  not 
permitted  to  mature  on  account  of  early  frost.  The  season  for  s^rowini; 
crops  was  short  and  abnormally  cool.  The  mean  temperature  for  that  year 
was  3^  below  normal. 

The  temperature  of  the  air  was  at  the  f re  zing  point  for  the  last  time  in 
the  spring,  on  the  20th  day  of  April.  The  drst  in  autumn,  29th  day  of 
October. 

The  last  day  in  the  spring  when  the  mean  temperature  was  below  32^, 
was  March  27th,  and  the  first  in  autumn  was  November  11th. 

Electro  Meteors, — Number  of  auroras  observed,  none.  Number  of  days 
with  thunner  and  lightning,  22.  None  in  February,  October  and  Decem- 
ber. 

Optica!  Meteors, — Number  of  solar  haloes  observed,  4;  number  of  lunar 
haloes  observed,  5;  meteors,  1. 


SIOUX  CITY  WEATHER  RECORDS  FOR  18^7. 


BT  OBSERVER  U.  G.   PUBSSELL. 


The  weather  in  Sioux  City  for  the  year  just  passed,  with  the  exception 
of  the  frequent  winds,  was  of  a  rather  commonplace  order.  There  were 
hot  days  and  cold  days,  and  the  rain  fell  and  the  snow  dropped,  but  there 
was  practically  nothing  extravagant  or  remarkable  in  their  accomplish- 
ments. It  might  be  said  that  1897  was  just  an  ordinary  sort  of  a  year  as  far 
as  the  weather  was  concerned,  keeping  well  up  with  the  average  and  not 
exerting  itself  to  do  anything  to  be  wondered  at,  except  that  it  blew  itself  a 
little  bit  more  than  its  predecessors. 

The  hottest  day  of  the  year  was  July  31st,  when  the  mercury  stood  on 
its  tiptoes  and  peaked  over  the  102  mark.  The  hottest  day  Sioux  City  has 
seen  since  the  weather  bureau  was  established  was  July  24, 1896,  when  the 
mercury  reached  107^.  The  coldest  day  of  1897  was  January  25  ch,  when 
the  thermometer  registered  18^  below  zero.  The  coldest  day  on  record  at 
the  local  weather  office  is  January  19,  1892,  when  the  temperature  was 
down  to  28^  below  zero.  The  mean  annual  temperature  for  1897  was  46.8^. 
There  were  thirty-five  days  in  the  year  whea  the  mean  temperature  was 
below  14^;  110  days  when  it  was  below  freezing  point,  32^;  100  days  when  it 
was  above  68^;  thirty-four  days  when  it  was  above  77^;  not  one  when  it 
was  above  90®. 

The  total  rainfall  for  the  year  was  20.38  inches,  which  is  unu9ually  light. 
The  heaviest  annual  rainfall  in  Sioux  City  on  record  is  33.29  inches,  in 
1891.  The  heaviest  monthly  rainfall  la  1897  was  4.03  inches,  in  AprlL  The 
heaviest  monthly  rainfall  on  record  is  that  of  May,  1896,  6.39  inches.  The 
lightest  monthly  rainfall  in  1897  was  .43  of  an  inch,  in  February.  The  light- 
est monthly  rainfall  on  record  was  .02  of  an  inch,  in  December,  1895.  The 
heaviest  fall  during  any  twenty-four  hours  In  1897  was  1.72  inches,  on  July 
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l^h-2Dfch.  The  total  snowfall  duringr  the  year  was  47.9  inohes.  The  heav- 
iest monthly  snowfall  was  in  December,  26.4  inches 

The  109,003  miles  of  wind  was  the  only  redeeming  feature  of  1807  in  the 
way  of  sensations.  Previous  to  this  year  1894  held  the  record,  with  102,069 
miles.  The  largest  monthly  movement  of  the  wind  during  1897  was  in 
April,  11,466  miles  The  prevailing  direction  of  the  wind  was  from  the 
northwest.  The  average  hourly  wind  movement  was  12.5  miles  The 
higfhest  wind  velocity  was  reached  on  June  18th,  when  the  wind  blew  at  the 
rate  of  72  miles  an  hour.  On  only  two  occasions  since  the  station  has 
been  established  here  has  the  wind  reached  a  greater  velocity,  84  miles  on 
May  21, 1893,  and  75  miles  on  June  20, 1894.  On  24  days  during  the  year  did 
the  wind  blow  a  gale,  that  is,  at  a  velocity  of  40  miles  an  hour  or  more. 

There  were  99  rainy  days  during  1897;  on  29  days  it  snowed;  on  3  days  it 
hailed;  there  were  15  foggy  days;  on  27  different  days  there  were  thunder- 
storms; there  were  no  auroras  borealis.  There  were  150  clear  days,  78 
partly  cloudy  days  and  137  cloudy  days.  The  average  humidity  of  the  air 
during  the  year  was  82  par  cent.  The  mean  pressure  of  the  air  at  8  A.  M., 
only  one  observation  a  day  of  the  barometrical  figures  being  taken,  was 
28.82;  the  highest  pressure  noted  was  29.49,  on  February  26th;  the  lowest 
pressure  noted  was  28.14,  on  March  19th. 


IOWA'S  SOIL  PRODUCTS. 


REVIEW  OF  THE  OBOP  SEASON. 

The  crop  season  of  1897  opened  unusually  late,  the  necessary  work  of 
preparation  for  seeding  and  planting  being  begun  ten  days  to  two  weeks 
later  than  in  the  average  of  recent  years.  The  month  of  April  was  excess- 
ively wet,  and  the  amount  of  sunshine  was  abnormally  low.  The  soil  was 
generally  saturated  with  moisture,  rendering  field  word  difOlcult,  and,  as  a 
result,  plowing  and  seeding  were  greatly  delayed  or  were  performed  under 
unfavorable  conditions  for  the  best  results.  May  was  cool  and  dry,  and  this 
•aused  the  formation  of  clods  and  crusts  on  the  surface  of  fields  that  had 
been  worked  during  the  wet  period  in  April.  Planting  was  done  under 
unusual  difficulties,  and  on  account  of  the  poar  condition  of  the  soil,  cool 
weather,  and  defective  seed,  the  stand  of  corn  was  much  below  the  average. 
On  the  first  of  June  the  average  condition  of  that  crop  was  rated  at  79  per 
cent,  and  the  stand  about  75  per  cent.  The  crop  correspondents  of  this 
service  rated  the  other  staple  crops  as  follows:  Winter  wheat,  67  per  cent; 
spring  wheat,  91;  oats,  88;  barley,  86;  rye,  90;  flax,  89;  timothy,  97;  clover, 
96;  millet,  93;  potatoes,  92;  apples,  90;  grapes,  85;  strawberries,  96; 
meadows,  97;  pastures,  99. 

JUNE. 

As  a  whole  the  month  of  June  was  favorable  to  crop  advancement, 
though  some  unseasonable  weather  prevailed  during  the  first  decade.  The 
frost  and  freezing  temperature  on  the  last  day  of  May  caused  but  little  per- 
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manent  injury  to  field  orops,  but  grapes  and  vegetables  were  badly  hurt  in 
exposed  localities  in  the  northern  and  central  districts. 

The  first  week  in  the  month  was  colder  than  usual,  and  the  rainfall  was 
generally  deficient.  The  cool  weather  continued  until  about  the  middle  of 
the  second  week,  followed  by  higher  temperature,  which  brought  up  the 
average  to  about  the  normal.  The  dry  weather  throughout  the  first  half 
of  the  month  was  favorable  to  replanting  corn,  which  was  neceasitated  by 
defective  seed  and  the  ravages  of  cut  worms.  Much  more  than  the  usual 
amount  of  replanting  was  done,  and  still  the  stand  was  far  below  the  aver^ 
age  of  former  seasons. 

The  third  week  brought  seven  abnormally  warm  days,  the  daily  mean 
temperature  ranging  from  6^  to  7^  above  the  normal. 

The  rainfall  was  sufficient  for  the  growing  crops  in  the  larger  part  of 
the  state.  Corn,  wheat,  oats,  barley  and  flax  made  rapid  advancement 
under  the  improved  weather  conditions. 

The  last  week  of  the  month  was  slightly  cooler  than  usual,  with  oopious 
showers  throughout  the  larger  part  of  the  state.  It  was  highly  favorable 
for  grass,  potatoes,  wheat,  oats,  barley  and  flax,  and  com  made  some  prog- 
ress except  where  the  soil  had  not  been  in  condition  to  be  cultivated. 
Haying  operations  were  retarded  by  showery  and  cloudy  weather.  Oats 
were  heading  somewhat  shorter  than  usual. 

For  the  whole  month  the  mean  temperature  of  the  air  was  slightly 
below  normal,  and  the  average  rainfall  was  less  than  the  seasonable 
amount. 

At  the  close  of  the  month  the  crop  correspondents  of  the  State  Weather 
and  Crop  Service  submitted  their  reports  from  the  several  counties  of  the 
state,  showing  average  condition  of  crops  as  follows:  Corn,  76  per  cent; 
winter  wheat,  61;  spring  wheat,  88;  oats,  83;  barley,  93;  rya,  87;  flax,  88; 
timothy,  89;  clover,  89;  millet,  100;  broDm  corn,  £^;  potatoes,  92;  sweet 
potatoes,  92;  sorghum,  85;  apples,  84;  plums,  72;  grapes,  80.  The  average 
decrease  in  the  acreage  of  c^rn,  compared  with  last  year,  is  6  per  cent. 

JUIiY. 

The  month  of  July  brought  weather  conditions  favorable  to  the  season- 
able ad  var.  cement  of  growing  crops,  and  also  for  harvesting  matured  soil 
products  in  excellent  condition. 

The  temperature  was  slightly  above  normal,  with  an  average  amount  of 
sunshine,  and  somewhat  deficient  rainfall  in  the  larger  part  of  the  state. 

The  first  decade  was  characterized  by  excessive  heat  and  humidity  of 
the  air,  affording  tropical  conditions  for  the  rapid  advancement  of  corn, 
potatoes,  fiax,  and  vegetables,  and  causing  a  tendency  to  rust  in  spring 
wheat,  oats,  and  barley. 

The  weather  during  the  second  decade  was  cooler  than  usual,  and  gen- 
erally dry,  checking  the  development  of  rust,  and  affording  favorable  con- 
ditions for  haying  and  harvesting.  Corn  made  substantial  progress,  and  was 
reported  on  the  20th  to  be  in  all  stages  of  growth,  from  a  foot  high  to  size 
of  tasseling  and  silking. 

Moderate  temperature  and  generally  clear  weather  prevailed  from  the 
20th  to  the  29th,  during  which  time  harvest  work  progressed  under  favor- 
able conditions  for  securing  the  matured  cropa  in  the  best  possible  order. 
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The  month  oloeed  with  a  hot  wave  of  considerable  Beyer ity,  causing  much 
apprehension  of  damage  to  corn  and  other  growing  crops  by  hot  winds  and 
drouth. 

At  the  central  station,  on  the  31st,  the  temperature  registered  98^,  which 
was  the  maximum  of  the  season  up  to  that  date.  The  close  of  the  month 
brought  numerous  reports  of  the  prevalence  of  drouthy  conditions,  which 
were  especially  severe  in  the  southwest  district.  But  there  were  relatively 
few  reports  of  any  serious  actual  damage  to  corn.  The  situation  was 
described  to  be  critical,  and  great  damage  would  result  if  the  drouth  was 
protracted  many  days  longer. 

At  the  close  of  the  month  the  harvest  of  hay  and  grain  was  practically 
completed,  except  that  some  late-seeded  fields  of  oats  and  spring  wheat 
remained  to  be  cut  in  the  northern  districts.  Good  progress  had  been  made 
in  stacking  grain,  and  threshers  were  in  active  operation  in  all  districts, 
with  varying  results  as  to  yield. 

AUGUST. 

The  first  decade  of  August  was  favorable  for  the  development  of  all 
unharvested  crops,  the  daily  mean  temperature  being  slightly  above  normal 
and  in  the  larger  part  of  the  state  refreshing  showers  and  partly  cloudy 
sides  brought  relief  from  the  hot  and  drouthy  weather  of  the  latter  part  of 
July.  Beports  from  weather-crop  observers  indicated  that  the  early  planted 
com  promised  to  reach  maturity  by  the  20th  to  the  26th  of  September. 

The  second  decade  was  cool  and  dry,  retarding  the  growth  of  corn,  and 
also  unfavorable  for  grass  and  potatoes.  Most  of  the  days  were  bright  and 
warm,  but  the  temperature  fell  rapidly  at  nightfall,  and  on  the  morning  of 
the  20th  the  frost  line  was  reached  at  numerous  localities,  though  no  dam- 
age resulted  except  the  severe  check  to  vegetable  growth.  Numerous 
reports  were  received  that  com  on  uplands  and  naturally  light  soil  was 
being  "  fired  "  from  effects  of  the  prevalent  drouthy  conditions.  The  late 
corn  and  potatoes  suffered  meet  severe  damage  during  this  period.  Pas- 
tures became  bare  and  fall  plowing  was  delayed. 

The  balance  of  the  month  brought  measurable  improvement  in  tempera- 
ture, but  the  average  was  below  normal  and  the  rainfall  was  generally  defi- 
cient. At  the  close  of  the  month  all  sections  were  very  deficient  in  mois- 
ture. The  cool  nights,  however,  afforded  some  relief  from  the  prevailing 
drouth.  On  the  last  two  days  of  the  month  the  early  planted  corn  began 
to  show  mark^ed  changes  in  color,  indicating  earlier  maturity  than  had  been 
anticipated.  The  pastures  were  generally  brown,  and  where  overstocked 
presented  a  bare  appearance.  Potatoes  made  but  little  growth  and  the 
outlook  was  not  favorable  for  more  than  a  half  crop.  The  month  was 
favorableforthreshingandfor  harvesting  wild  hay,  which  has  been  secured 
in  fine  [condition. 

SEPTEMBER. 

This  month  brought  a  marked  change  and  the  summary  ending  of  a 
peculiar  and  fitful  crop  season.  The  first  half  broke  all  former  records  of 
September  weather  for  the  corresponding  period,  by  abnormally  high  tem- 
peratures, intense  Insolation,  hot  southerly  winds,  and  severe  drouthy  condi- 
tions.   At  the  central  station  the  sum  of  the  excess  in  temperature  was  228^ 
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for  the  first  15  days,  making  a  daily  average  of  over  15®  above  normal.  Dor-     

ing  12  days  the  maximum  temperature  ranged  from  90®  to  98®. 

The  extreme  heat  and  general  aridity  produced  a  notable  effect  upon 
immature  crops,  and  all  forms  of  vegetable  life.  Most  of  the  early  planted 
corn,  which  with  normal  temperature  and  moisture  would  have  required 
two  to  four  weeks  to  ripen  in  the  best  condition,  was  swiftly  hurried  to 
maturity,  with  more  or  less  detriment  to  its  quality.  The  transformation 
from  milk  and  dough  to  the  dented  stage  was  too  sudden  to  secure  normal 
development  of  the  grain.  All  corn  planted  betimes  on  deep,  rich  soil,  well 
cultivated  and  possessing  a  good  storage  of  moisture,  came  through  with  a 
fair  average  yield,  and  is  but  little  impaired  in  quality.  But  the  crop  on 
exposed  uplands,  and  on  thin  soils,  generally  suffered  extensive  damage  by 
**  firing ''  and  premature  drying  up. 

Frosts  were  noted  in  the  northern  districts  on  September  17th  and  18th^ 
and  on  the  morning  of  the  20th  a  killing  frost  was  reported  in  all  districts. 
The  bulk  of  the  corn  crop,  however,  was  beyond  the  danger  line,  and  prob- 
ably less  than  10  per  cent  was  in  condition  to  receive  any  appreciable  injury 
from  the  frost.  But  potato  vines  and  tender  garden  truck  were  cut  down  in 
all  exposed  localities.  As  a  result  of  the  dry  weather,  hot  winds  and  early 
frosts,  the  potato  yield  has  been  greatly  reduced  everywhere,  and  in  some 
sections  the  crop  of  late  potatoes  is  well  nigh  a  total  failure. 

The  pastures  and  meadows  have  suffered  the  most  damaging  effects  of 
the  drouth  and  heat.    Fall  pasturage  was  almost  wholly  used  up,  and  farm      ;;— 
stock  have  been  quite  generally  fed  from  the  com  fields,  or  from  the  forage      i^ 
reserves  provided  for  the  winter  season.  ^  ^ 

Fall  plowing  and  sowing  winter  grain  were  retarded  by  the  dry  and      _ 
hard  condition  of  the  soil,  and  the  prospective  acreage  of  winter  wheat  has 
been  decreased  thereby. 

With  all  its  drawbacks  and  abnormal  conditions,  however,  the  season  of      ^ 
1897  has  brought  forth  liberal  returns  for  the  labors  of  faithful  tillers  of  the 
soil.    The  final  round-up  will  show  that  the  state  has  produced  a  bountiful 
surplus  for  export  to  less  favored  regions. 


JUNE  CROP  REPORT. 


FARM  STATISTICS  TABULATED  FROM  RBTURNS  OF  TOWNSHIP  ASSESSORS. 

AOREAQE  IN  CROPS  JUNE,  1897— LIVE  STOCK  JANUARY  1— LOSSES  BY   HOG 

CHOLERA  IN  1896. 

Complete  returns  have  been  received  and  tabulated  of  the  farm  statistics 
compiled  by  the  township  assessors;  and  with  these  figures  as  a  basis  we 
are  enabled  to  present  the  crop  acreage  for  the  current  season;  also  the 
number  of  live  stock  January  1, 1897,  and  the  total  losses  by  hog  cholera  in 
1896.  This  report  is  especially  valuable  because  it  enables  all  classes  to 
estimate  the  probable  soil  output  of  the  season,  and  farmers  may  see  the 
full  scope  and  extent  of  their  operations. 

The  acreage  of  winter  wheat  planted  last  fall  appears  to  be  194,466  acres. 
The  weather  conditions  during  the  winter  and  spring  months  were  unusu- 
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or  of  the  stand,  from  the  above  named  cauBes,  and  the  average  U  found  to     »ei 

he  17  per  oent    This  is  not  taken  as  a  final  determination  on  that  line  of 

Inquiry,  but  is  ^ven  out  to  incite  observation  and  to  elicit  statements  from.    .^^ 
all  who  are  competent  to  pass  judgment  on  that  question.  '^ 
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Reports  from  665  crop  correspondents  of  this  bureau,  for  September  Ist^ 
have  been  received  and  tabulated.    Theae  reports  were  mostly  mailed  two 
or  three  days  in  advance  of  the  1st  Instant,  and  the  estimates  of  the  oon« 
dition  of  com  and  other  crops  were  made  before  the  culmination  of  thc^  — 
drouth  in  the  form  of  hot  and  dry  winds. 

There  is  a  wide  range  in  the  estimates  as  to  the  condition  of  the  oom 
crop,  compared  with  the  average  of  past  years.    The  average  condition  of  | 
corn  for  the  state  at  large  was  estimated  at  74  per  cent  of  a  normal  crop. 
For  the  three  southern  districts  the  average  was  70  per  cent,  and  for  the 
central  and  northern  districts  76  per  cent.    D 

This   estimate   was  based  upon  the  probable  sequence  of  favorable 
weather,  and  that  normal  maturity  would  be  reached  by  the  25th  of  Sep-  |,^  ^^ 
tember  for  the  bulk  of  the  crop.    Many  of   the   correspondents   made  ..  _  - 
explanatory  statements,  that  the  crop  would  be  greatly  reduced  in  con- 
dition and  yield  if  the  corn  plants  were  killed  by  frost  or  extreme  heat  and 
drouth  prior  to  the  middle  or  latter  part  of  September. 

Other  crops  are  rated  as  follows:  Flax,  83  per  cent;  millet,  92;  buck- 
wheat, 85;  broom  com,  86;  potatoes,  55;  grapes,  82;  apples,  78;  pastures,  82. 
The  condition  of  potatoes,  pastures  and  apples  has  been  lowered  sinoe  Sep- 
tember Ist. 

The  reports  of  threshing  indicate  the  following  average  yields  per  acre: 
Winter  wheat,  13.6  bushels;  spring  wheat,  13  bushels;  oats,  30  bushels;  rye,  | 
16  bushels;  barley,  26  bushels;  timothy,  3.9  bushels;  cultivated  hay,  1.5  tons 
per  acre.    These  averages  would  indicate  a  total  yield  of  winter  and  spring  .  _ ; 
wheat,    15,996,208   bushels;   oats,    132,173,460  bushels;   barley,    14,348^542  H'*^' 
bushels;  rye,  3,619,168  bushels;  cultivated  hay,  3,239,000  tons.    These  figures    rf^ 
are  subject  to  revision  in  the  final  report,  December  1st.  ■  — ;_ 
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PINAL  CROP   REPORT,  1897. 


AVERAGE    FEB    ACRE,    TOTAL    YIELD    AND    FARM    VALUES    OF    STAPLE    '^'^^^ 

PRODUCTS. 


c^.' 


Following  is  a  summary  of  reportsof  correspondents  of  the  Iowa  Weather 
and  Crop  Service,  giving  the  average  yield  by  counties  of  the  staple  soil 
products  of  the  past  season;  also  the  average  prices  paid  at  the  stations 
nearest  the  farms,  on  December  1st. 

The  figures  on  the  acreage  of  the  various  crops  are  based  on  the  returns 
of  township  assessors,  compiled  and  tabulated  in  this  offioe  in  June,  1807. 
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Greftt  oare  has  been  exercised  to  make  a  reliable  oomputation  of  the  acreage 
harvested  and  total  yield  by  counties,  and  the  result  is  believed  to  be 
approximately  correct. 

IVAeat.— The  average  yield  of  winter  wheat  is  13  bushels  per  acre,  and 
the  total  proluct  of  the  state  U  1,671,454  bushels.  The  average  per  acre  of 
spring  wheat  is  13  bushels,  and  the  total  amount  harvested  is  12,941,600 
bushels.  These  figures  show  a  total  wheat  output  of  14,613,054  bushels. 
Average  price  at  farms,  74  cents  per  bushel. 

Corn. — The  reports  show  a  variable  output  of  this  great  staple,  the 
average  yield  by  counties  ranging  from  22  to  35  bushels  per  acre.  The 
state  average  is  29  bushels  per  acre,  estimated  on  the  acreage  actually 
harvested,  which  is  from  3  to  7  per  cent  less  than  the  area  planted;  the 
reduction  resulting  from  unfavorable  conditions  in  the  season  of  planting 
and  cultivation.  The  acreage  planted  was  8,610,145  acres;  loss  by  various 
causes,  356,623  acres,  leaving  8,253,522  acres  as  the  area  harvested.  The 
total  yield  for  the  state  is  found  to  be  239,452,150  bushels,  all  of  which  is 
dry  and  sound.  While  the  result  is  somewhat  below  the  Iowa  average,  yet 
the  output  of  merchantable  corn  is  fully  60,000,00(»  bushels  in  excess  of  the 
amount  that  appeared  to  be  possible  to  obtain  in  the  early  part  of  Septem- 
bar.  The  phenomenally  dry  and  warm  weather  of  the  fall  months  brought 
to  maturity  a'  large  portion  of  the  late  planted  fields  that  would  have  been 
wholly  unmerchantable  if  normal  conditions  had  prevailed.  The  average 
price  is  17  cents  per  bushel. 

Oats." Average  per  acre,  30  bushels;  total  yield,  132,571,155  bushels; 
average  farm  price,  16  cents  per  bushel. 

Rye. — Average  yield  per  acre,  15  bushels;  total  product,  3.490,344 
bushels;  farm  price,  34  cents  per  bushel. 

Bar/ej.— Average  per  acre,  23  bushels;  total  yield,  14,076,856  bushels; 
price  at  farms,  23  cents  per  bushel. 

F/ax. — Average  per  acre,  10  bushels;  total  yield,  2,498,600  bushels;  price, 
87  cents  per  bushel. 

Potatoes. — Average  yield  per  acre,  60  bushels;  total  yield,  10,051,919 
bushels;  average  farm  price,  45  cents  per  bushel. 

Cultivated  Hay. — Average  yield  per  acre,  1.6  tons;  total  yield,  3,362,287 
tons;  farm  price,  $1.50  per  ton. 

Wi/dHaj.— Average  yield,  1.3  tons  per  acre;  total  yield,  1,939,117  tons; 
farm  price,  $3.70  per  ton. 

Buckwheat, — Average  yield  per  acre,  13  bushels;  total  yield,  224,120 
bushels;  average  price,  51  cents  per  bushel. 

Timothy  Seed. — Average  yield,  3.5  bushels  per  acre;  total  yield  (estimated) 
785,000  bushels;  average  farm  price,  $1.10  per  bushel. 

Clover  Seed — Average  yield  per  acre,  1.8  bushels;  yield  (on  estimated 
acreage),  105,000  bushels;  average  farm  price,  $2.80  per  busheL 

Millet  Seed. — Product  estimated,  125,000  bushels;  average  price,  33  cents 
per  bushel. 

Sweet  Potatoes, — Bushels  produced  (estimated),  225,000;  price  per 
bushel,  90  cents. 

Sor^i^not. —Estimated  value,  $375,000. 

Broom  Com  — Esoimated  value,  $35,000. 

Vegetables  and  FraiY.— Estimated  value,  $5,500,000. 
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.Com  Fodder.— la  field  ftnd  iboolc,  worth  t9,600,000. 

Futnnuv.— Value  eatirnktad,  $26,000,000. 

The  KTeragpe  farm  prioe  of  horaes  appeftra  to  ba  HZ  per  head;  com,  113 
per  head;  wool  averaffad  16  oenta  per  pound.  The  amouat  of  fall  ploirlsg 
Is  plaoed  at  65  per  aeot  of  the  average. 

Deapite  the  floods  of  spring,  and  the  severe  drouth  of  the  latter  part  ol 
tummer  and  the  tall,  the  ieaeon  has  bean  fidrly  productive;  and  the 
enhanoed  prices  have  bronght  an  inoraMed  prosperity  to  the  prodncan- 
The  corn  crop,  though  about  16,000,000  bushels  short  of  the  total  yield  is 
1806,  is  worth  materially  more  in  feeding  value  and  for  storage.  About  flO 
per  cent  is  of  full  weight  and  very  sound;  the  batanoe  Is  shrunken  more  or 
less  by  premature  ripening,  but  the  crop  as  a  whole  U  much  better  thu 
was  aoUelpated. 

QBNEBAI.  CHOP  SUHUABT— 1897. 
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A  large  Increment  in  value  Is  gained  by  the  oonsnmption  of  tbeee  soil 
prodoots  on  the  farms,  in  the  production  of  beef,  pork,  mutton,  wool,  dairy 
goods,  poultry,  horses,  eto.  Aa  finally  marketed  the  staple  crops  of  thii 
state  usually  bring  30  to  60  per  cent  above  the  average  prloaa  current  at 
the  farms  at  the  close  of  the  aeaaon.  The  soil  output  of  1897  will  yield  ovsr 
9200,000,000  to  the  farmers  of  Iowa. 
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LOSSES  BY  SWINE  DISEASE. 


The  crop  oorrespondents  of  this  bureau  were  asked  to  report  the  approx- 
imate percentage  of  loss  of  hogs  by  cholera  or  other  disease,  for  the  current 
season  to  December  Ist.  The  reports  hare  been  tabulated  by  counties,  and 
the  estimates  are  shown  on  the  engraved  chart  in  this  issue.  The  state 
ayerage  appears  to  be  about  20  per  cent.  This  shows  a  decline  in  the  viru* 
lence  of  the  epidemic  compared  with  1896. 

Many  correspondents  state  that  the  returns  do  not  indicate  the  total 
losses  to  the  farmers,  many  of  whom  shipped  off  their  herds  of  all  ages  and 
stages  of  growth  as  soon  as  the  epidemic  appeared  in  their  vidoity. 

It  is  probable  that  the  losses  will  aggregate  about  two-thirds  of  the  total 
last  year.  Expressed  in  cash  values,  the  direct  and  indirect  losses  will 
amount  toffully  810,000,000. 
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WEATHER-CROP   BULLETINS. 


SUMMAIOES  OF  WEEKLY  BULLETINS  ISSUED  DURING  THE  CROP  SEASON 

OP  1897. 


BULLETIN  NO.   1,  APRIL  6tH. 

The  past  winter  brought  more  than  the  normal  amount  of  preoipitation, 
and  the  spring  has  been  unusually  wet,  with  less  than  the  normal  amount  of 
drying  winds  and  sunshine.  As  a  result,  the  streams,  sloughs  and  ponds 
have  been  filled  to  overflDwing,  the  soil  is  thoroughly  saturated,  the  roads 
are  well  nigh  impassable,  and  field  work  has  been  generally  impracticable. 

The  season  is  ten  days  to  two  weeks  late  in  all  districts.  A  few  reports 
show  that  a  beginning  was  made  in  seeding  wheat  and  plowing  grass  lands 
prior  to  the  heavy  rains  of  April  1st  to  4th.  It  will  now  require  several 
days  of  drying  weather  to  put  the  soil  in  condition  for  field  work.  The 
rains  have  brought  out  the  frost  in  all  sections  except  the  northern  dis- 
tricts. The  conditions  have  been  favorable  for  grass,  which  has  made  a 
fair  start. 

Generally  unfavorable  reports  are  received  from  districts  where  fall 
wheat  has  been  sown.  The  plants  appear  to  have  been  winter-killed  to 
more  than  the  usual  extent.  Fall  rye  has  fared  somewhat  better.  Grass 
has  wintered  fairly  well,  except  in  low  ground,  where  it  has  been  covered 
with  ice  and  water. 

WithSseasonable  warmth  and  drying  weather  in  the  near  future,  the 
agricultural  conditions  will  be  rapidly  improved. 

BULLETIN   NO.  2,  APRIL  13TH. 

w 

The  past  week  was  unseasonably  cold,  with  excessive  cloudiness.  The 
daily  mean  temperature  ranged  from  5°  to  7^  balow  the  normal.  But  the 
precipitation  was  generally  light,  and  a  moderate  improvement  is  reported 
in  the  condition  of  the  soil. 

Reports  from  all  districts  show  that  a  beginning  has  been  made  in  sow- 
ing wheat,  oats  and  barley,  though  in  many  cases  the  soil  was  not  in  good 
condition  to  secure  the  best  results.  In  the  southern  districts  some  early 
potatoes  have  been  planted. 

The  week  closes  with  unsettled  weather,  and  conditions  not  wholly 
encouraging  to  farmers  who  are  waiting  for  the  drying  out  of  their  water- 
soaked  lands.  The  season  is  at  least  two  weeks  later  than  the  average,  and 
the  delay  in  seeding  will  most  likely  cause  a  decrease  in  the  prospective 
acreage  of  small  grain  crops. 

Fruit  buds,  except  peaches,  appear  to  be  all  right. 
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BULLirrm  no.  3,  apbil  20th. 

There  was  a  oontinuanoe  of  cold  weather  during  the  larger  part  of  the 
past  week,  but  the  rainfall  was  generally  light,  and  there  was  more  mat- 
shine  and  drying  wind.  The  daily  mean  temperature  was  from  6^  to  7^ 
below  normal.  The  heaviest  rainfall  was  reported  in  the  northeast  and  east 
central  distriots.  Sinoe  the  16th  inst.  the  conditions  have  been  generally 
more  favorable  for  farming  operations,  and  substantial  progress  in  seeding 
has  been  made  in  all  parts  of  the  state. 

In  the  three  northern  distriots  a  good  beginning  has  been  made  in  sow- 
ing wheat,  oats  and  barley,  and  the  work  is  being  rapidly  pushed.  In  the 
central  belt  seeding  is  over  half  done  on  the  average,  the  work  being 
hindered  only  on  the  wet  and  undrained  lands.  In  the  southern  belt  the 
work  is  further  advanced,  except  where  the  land  is  naturally  very  reten- 
tive of  moisture. 

On  the  whole  farming  prospects  are  materially  improved,  thongh  the 
season  is  fully  two  weeks  late  in  respect  to  seeding  and  germination. 

Grass  has  made  a  good  start,  the  wet  and  cool  weather  giving  a  substan- 
tial foundation  for  a  large  crop. 

BULLETIN  NO.  4,  APRIL  27TH. 

The  first  of  the  week  was  unseasonably  cold,  with  frost,  ice  and  sleet* 
This  was  followed  by  much  higher  temperature,  making  the  average  for 
the  week  about  normal. 

The  rainfall  was  phenomenally  heavy  in  the  central  and  southern  dis- 
tricts, the  amounts  reported  ranging  from  2.50  to  6.70  inches.  The  average 
for  the  whole  state  during  the  week  was  more  than  the  normal  amount  for 
the  month  of  April.  All  former  records  of  April  precioitation  in  this  state 
have  been  broken.  The  week  brought  a  culmination  of  Jthe  bad  weather  of 
this  most  unfavorable  season. 

As  a  result  all  farm  operations  have  been  delayed  and  very  little  pro^ 
ress  has  been  made  in  finishing  up  seeding  and  making  preparations  for 
planting.  In  some  sections  reports  show  that  from  30  to  50  per  cent  of  the 
area  set  apart  for  oats  has  not  been  seeded.  There  will  be  a  decreased  acre- 
age of  oats  on  this  account. 

There  are  no  reports  of  damage  resulting  from  the  freezing  temperature 
on  the  19th  and  20th.  Fruit  of  all  kinds  appears  to  have  escaped  any  serious 
injury.  Grass  is  growing  rapidly,  and  early  sown  spring  wheat  and  oati 
are  doing  notably  well.  With  the  close  of  the  week  the  weather  conditions 
apnear  much  more  encouraging. 

BULLETIN  NO.  5,  MAY  4TH. 

• 

The  first  half  of  the  past  week  was  warm,  and  the  latter  part  unseason- 
ably cool,'the]  temperature  reaching  the  freezing  point.  But  the  rainfall 
was  generally  light,  and  there  has  been  a  decided  improvement  in  weather 
conditions  as  affecting  farm  work  and  the  growth  of  vegetation.  So  far  as 
can  be  learned  at  this  time  no  material  damage  was  caused  by  frost. 

Good  progress  has  been  made  in  seeding,  and  in  preparing  the  ground 
for  planting  where  the  soil  is  dry  enough  for  field  work.  Greater  advance- 
ment has  been  made  in  the  northern  districts  than  in  the  southern  half  of 
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the  Btate  where  the  rainfall  has  been  muoh  heavier.  In  the  southern  and 
central  districts,  a  considerable  acreagfe  of  land  intended  for  wheat,  oats 
and  barley  will  be  planted  to  corn  or  other  crops.  And  a  large  area  of  bot- 
tom lands  that  were  cultivated  during  the  recent  dry  seasons  will  not  be  in 
condition  to  be  farmed  this  year. 

Grass  has  generally  made  seasonable  growth,  and  pastures  now  afford 
considerable  feed  for  stock.    The  prospects  for  hay  are  unusually  good. 

rBULLBTm  NO.  6,  MAY  llTH. 

The  daily  mean  temperature  during  the  past  week  ranged  from  5°  to  7^ 
above  the  normal,  and  this  average  amount  of  suoshine  was  fully  95  per 
cent.  On  the  evening  of  the  8th  timely  showers,  fairly  well  distributed, 
benefited  the  crops  and  put  the  soil  in  better  condition  by  softening  the  clods 
and  the  encrusted  surface. 

The  fine  weather  in  the  first  decade  of  the  month  has  advanced  vegeta- 
tion rapidly  toward  the  normal  stage  of  growth,  and  has  been  highly  favor- 
able to  rapid  progress  in  field  work.  A  very  large  area  has  been  prepared 
for  com,  and  reports  from  all  districts  indicate  that  a  good  beginning  has 
been  made  in  planting,  and  the  work  is  now  being  rapidly  pushed  to  com- 
pletion. With  a  continuance  of  the  present  favorable  conditions  the  bulk 
of  the  corn  acreage  will  be  planted  about  as  early  as  in  the  average  of  the 
past  ten  years. 

Spring  wheat,  oats  and  barley  are  generally  doing  fairly  well,  the  chief 
drawback  being  a  tendency  of  the  soil  to  bake  in  fields  where  the  ground 
was  too  wet  when  seeded. 

Plum,  cherry  and  apple  trees  are  in  full  bloom,  and  small  fruit  is  promis- 
ing.   Pasturage  is  fine.    Potatoes  and  garden  truck  are  generally  planted. 

BULLETIN  NO.  7,  MAY  18TH. 

The  past  week  was  unseasonably  cool,  with  a  prevalence  of  northwest 
winds  and  less  than  the  normal  amount  of  sunshine.  The  average  tem- 
perature was  from  3^  to  5°  below  normal.  There  were  light  frosts  in  all 
districts,  but  no  material  damage  has  been  observed.  The  rainfall  was 
generally  light;  and  in  the  northwest  section  warm  showers  would  be 
beneficial  to  all  crops. 

Fair  progress  has  been  made  in  preparing  the  ground  for  planting;  and 
in  all  districts  a  considerable  area  has  been  planted,  the  amount  ranging 
from  one-third  to  three-fourths  of  the  total  acreage.  With  favoring  con- 
ditions the  bulk  of  the  planting  will  be  completed  by  the  22d.  Reports 
indicate  a  probable  corn  acreage  very  nearly  as  great  as  that  of  1896. 

The  condition  of  spring  wheat,  oats  and  barley  is  generally  satisfactory, 
though  the  growth  has  been  retarded  somewhat  by  cold  winds.  Grass  is 
doing  well.    Apples,  plums,  cherries  and  small  fruit  are  quite  promising. 

BULLETIN  NO.  8,  MAY  26TH. 

Weather  conditions  during  the  past  week  were  quite  variable.  The 
dally  mean  temperature  the  first  half  of  the  week  was  above  normal, 
and  the  latter  half  unseasonably  cool,  the  temperature  falling  dangerously 
near  the  frost  line.    On  the  19th  and  20th  local  showers  of  considerable 
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seyerity  occurred  in  portions  of  the  central  and  northern  districtB.  The 
average  rainfall  for  the  state,  however,  was  below  the  normal  amount 
Fair  progress  has  been  made  in  com  planting,  and  the  work  is  nearing 
completion  in  the  larger  part  of  the  state.  In  localitic  s  where  plowing  was 
retarded  by  wet  condition  of  the  soil  planting  will  not  be  completed  before 
June  1st.  ESarly  planted  corn  is  generally  making  a  good  stand,  and  the 
work  of  cultivation  is  in  progress.  Not  more  than  the  usual  amount  of 
replanting  is  necessitated  by  defective  seed. 

In  portions  of  the  central  and  southern  districts  oats  and  spring  wheat 
are  somewhat  injured  by  the  encrusted  condition  of  the  soiL  Warm  rains 
are  needed  for  grain  and  grass  in  many  localities. 

On  the  whole,  however,  the  crop  prospects  are  fairly  promising.  Cher- 
ries, plums,  apples  and  berries  are  apparently  doing  well. 

BULLETIN  NO.  9,  JUNE  IST. 

The  past  week  was  unsearonably  cold  and  cloudy.  The  deficiency  in 
temperature  at  the  central  station  wss  37^,  and  the  daily  mean  ranged  from 
50  to  7®  below  normal  throughout  the  state.  The  amount  of  Eunshine  was 
from  60  to  70  per  cent.  Light  frosts  are  repcrtc  d  from  numerous  localiUes, 
but  'the  damage  has  been  slight.  The  rainfall  was  generally  light  and 
insufficient  for  the  teeds  of  the  crops;  but  portions  of  the  east  central  and 
southern  districts  received  copicus  showers  which  were  very  beneficial. 

Com  planting  is  practically  completed,  and  cultivation  is  general. 
Variable  reports  are  received  as  to  the  stand  secured,  but  the  average  con- 
dition appears  to  be  below  the  normal  of  that  crop.  The  amount  of  replant- 
ing made  neceteary  by  defective  seed  and  depredation  of  worms  is  nueh 
greater  than  early  reports  indicated.  In  many  eections  ^the  amount  of 
replanting  will  be  frcm  25  to  33  per  cent  of  the  total  com  acreage. 

The  average  condition  of  oats,  spring  wheat  and  barley  is  good  except 
in  portions  of  the  southern  districts.  1  he  cool  weather  has  been  favorable 
for  grass  and  small  grain  crops.    Fruit  is  generally  promising.' 

BULLETIN  NO.  10,  JUNE  8TH.» 

The  week  opened  with  a  frost  of  considerable  severity  in  the  northern 
and  central  di&tricts,  and  this  was  followed  by  eeven  days  of  unseaicnablj 
cool  weather,  the  daily  mean  temperature  being  from  d^to'i^  below  D0^ 
mal.    The  amount  of  rainfall  was  generally  deficient.* 

The  worst  effects  of  the  freezingr  temperature  of  liday  31st  have  teen 
observed  in  fruit  and  vegetable  gardecs.  Grapes  were  severely  hurt, 
especially  in  the  northern  districts.  All  tender  vines  aid  plants  in  the 
northern  half  of  the  state  were  damaged  to  some  extent. 

The  injury  to  field  crops  by  the  frost  has  not  been  as  great  as  was  indi- 
cated by  first  reports.  But  the  continued  cold  weather  has  been  unfavo^ 
able  to  corn,  causing  incieaEed  difficulty  in  procurirg  a  gcod  staid  frcm 
seed  that  was  deficient  in  vitality.  A  great  deal  of  replanting  las  been 
done,  and  with  the  most  favorable  weather  conditions  in  the  future  the 
stand  will  be  below  an  average.  The  reports  of  700  crop  correspondents  of 
the  state  service,  made  June  Ist,  rated  the  condition  of  corn  at  79  per  cent. 
The  crop  has  only  teen  able  to  take  root  and  hold  its  ground  since  that 
date. 
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Oats,  spring  wheat,  barley  and  grass  are  doing  fairly  well  in  the  larger 
part  of  the  state.  Spring  seeding  of  timothy  and  clover  shows  up 
remarkably  well. 

Just  at  this  time  there  are  no  alarming  indications  of  an  over  produc- 
tion of  the  staple  crops  of  the  country. 

BUIiLBTIN  NO.  11,  JUNE  15TH. 

The  first  half  of  the  week  was  cool  and  the  last  half  warm,  giving  an 
average  of  about  normal  temperature.  There  was  also  a  seasonable  amount 
of  sunshine.  The  rainfall,  in  the  form  of  light  and  scattering  showers,  was 
generally  below  the  seasonable  amount,  and  much  short  of  the  require- 
ments of  all  crops. 

Corn  has  responded  quickly  to  the  influence  of  warm  weather,  showing 
a  better  color  and  more  vigor.  Wherever  a  good  stand  has  been  secured 
the  condition  of  the  crop  is  fairly  good,  though  the  plant  is  small  for  the 
middle  of  June.  Vigorous  attempts  have  been  made  to  improve  the  stand 
by  replanting,  and  in  numerous  cases  it  has  been  necessary  to  go  over  the 
fields  the  third  time.  At  the  best  the  condition  of  the  crop  in  this  respect 
will  be  10  to 20  per  cent  below  the  average.  Fair  progress  has  been  made 
in  cleaning  out  the  crop. 

In  four-fifths  of  the  state  the  surface  is  too  dry  for  the  best  advance- 
ment of  small  grain  and  hay,  though  no  great  injury  has  yet  resulted  from 
the  lack  of  rain.  The  pastures  and  meadows  are  showing  some  effects  of 
dry  weather,  and  rain  is  needed,  especially  to  sprout  the  seed  in  replanted 
com  fields. 

Clover  cutting  will  be  commenced  within  the  coming  week. 

BULLETIN  NO.  12,  JUNE  22d. 

The  past  week  brought  seven  abnormally  warm  days,  the  daily  average 
temperature  being  from  6^  to  7°  above  the  normal.  For  nine  consecutive  days 
at  the  central  station  the  daily  temperature  has  been  from  2°  to  12°  in 
excess,  making  a  period  of  phenomenal  heat  for  the  month  of  June. 

The  rainfall  has  been  unusually  variable,  coming  in  the  form  of  local 
showers,  some  of  them  accompanied  by  severe  wind  squalls  and  consider- 
able electric  force.  The  amount  of  moisture  is  sufficient  for  present  needs 
in  about  three-fifths  of  the  area  of  the  state;  the  balance  is  suffering  to  some 
extent  from  protracted  dry  weather. 

All  reports  indicate  that  corn  has  made  rapid  advancement  wherever  it 
has  received  good  culture  and  the  soil  conditions  are  favorable.  The  chief 
drawback  to.  this  crop  is  that  the  stand  is  generally  below  the  average,  and 
this  can  not  be  fully  remedied.  The  color  is  good,  but  the  plants  are  gen- 
erally below  the  seasonable  height  and  normal  condition. 

Wheat,  oats,  barley  and  grass  are  doing  fairly  well  in  the  larger  part  of 
the  state.  In  all  districts,  clover  haying  is  in  progress.  Potato  bugs  and 
other  insects  are  more  than  usually  troublesome. 

BULLETIN  NO.  13,    JUNE  20TH. 

The  past  week  was  slightly  cooler  than  usual,  the  average  daily  defi- 
ciency being  about  2°.    The  rainfall  was  generally  ample,  the  northwest 
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diBtriot  reoeiving  the  least  amount.  Heavy  local  showers  ooourred  in  the 
central  and  southern  districts,  and  some  damage  resulted  from  wind  and 
hail. 

On  the  whole  the  week  was  favorable  for  grass,  potatoes,  wheat,  oats 
and  barley;  and  with  some  looal  exceptions  corn  has  made  fair  progress. 
The  condition  of  the  com  crop  is  extremely  variable,  ranging  in  height 
from  two  inches  to  two  feet.  Some  of  the  more  advanced  fields  will  be  laid 
by  before  the  4th,  and  others  are  now  being  cultivated  the  first  time,  with  a 
close  race  between  corn  and  weeds.  The  average  stand  in  the  state  is  not 
above  80  per  cent. 

Haying  operations  have  been  retarded  by  showery  and  cloudy  weather. 
Oats  are  heading  short,  and  the  crop  cannot  give  a  normal  yield.  The  most 
promising  cereal  crops  in  the  state  are  spring  wheat  and  barley,  with  a 
large  increase  in  the  acreage  of  wheat. 

BULLETIN  NO.  14,  JULY  6TH. 

The  average  daily  temperature  of  the  past  week  was  3^  to  5°  above 
normal,  and  the  heat  was  unusually  oppressive  on  account  of  excessive 
humidity  of  the  air.  The  rainfall,  in  the  form  of  light  showers,  was  gener- 
ally less  than  the  seasonable  amount,  but  some  portions  of  the  southern  dis- 
tricb  received  a  considerable  excess,  making  the  soil  too  wet  to  cultivate 
the  corn  fields. 

The  week  has  been  very  favorable  forthe  growth  of  pasturage,  potatoes, 
flax  and  garden  truck,  and  for  corn  that  has  been  properly  cultivated.  Com 
has  made  fine  progress  except  where  cultivation  has  been  hindered  by 
excess  of  moisture.  In  all  districts  early  planted  fields  are  being  laid  by. 
Hay  making  is  in  progress,  but  the  work  has  been  materially  hindered  by 
light  showers  and  cloudiness.  Spring  wheat  is  generally  filling  well,  and 
no  reports  are  received  of  damage  by  rust  or  insects.  Oats  and  barley  are 
improving. 

Tne  July  rep}rts  of  the  crop,  correspondents  of  the  State  Weather  and 
Crop  Service  have  been  tabulated,  showing  the  average  condition  of  crops 
to  be  as  follows:  Corn,  76  per  cent;  winter  wheat,  61;  spring  wheat,  88;  oats, 
83;  barley,  93;  rye,  87;  flax,  88;  timothy,  89;  clover,  89;  millet,  100;  broom 
corn,  82;  potatoes,  92;  sweet  potatoes,  92;  sorghum,  85;  apples,  84;  plums,  72; 
grapes,  80.  The  average  decrease  in  the  acreage  of  corn,  compared  with 
last  year,  is  6  per  cent. 

BULLETIN  NO.  15,  JULY  13TH. 

The  past  week  brought  five  days  of  unseasonably  high  temperature, 
which  were  followed  by  two  days  of  cooler  weather  with  refreshing  showers. 
The  amount  of  rainfall  was  variable,  but  nearly  all  sections  received  suffi- 
cient moisture  for  present  needs.  The  showers  oa  the  9th  were  heavy  in 
some  localities,  with  brisk  winds,  causing  heavy  grain  and  hay  to  lodge  to 
some  extent;  but  on  the  whole  the  rains  were  very  beneficial  to  all  crops. 

The  heat  and  humidity  gave  the  corn  crop  a  wonderful  growth,  and  no 
damage  resulted  from  hot  winds.  This  crop  is  now  generally  laid  by,  in 
variable  condition  as  to  size,  stand  and  freedom  from  weeds.  The  early 
planted  corn  is  coming  into  tassel,  at  fair  height;  and  the  general  reports 
indicate  about  three-fourths  of  an  avers ge  crop. 
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The  hot  and  moist  weather  was  somewhat  unfavorable  to  spring  wheat 

and  oats,  which  are  now  at  the  stage  to  receive  Injury  by  rust  and  blight. 
Reports  indicate  the  appearance  of  rust  in  numerous  sections,  but  the 
cooler  weather  has  checked  its  progress,  and  the  extent  of  damage  may  not 
be  as  great  as  has  been  anticipated. 

Barley  and  rye  are  being  harvested,  and  some  early  sown  oats  will  be 
cut  within  the  coming  week.  Satisfactory  progress  has  been  made  in  secur- 
ing the  hay  crop.    Pastures  are  excellent.    Potatoes  are  doing  better. 

BULLSTIN  NO.  16,  JULY  20TH. 

The  past  week  was  cooler  than  usual,  with  lees  than  the  normal  rainfall 
except  in  a  few  localities.  The  deficiency  in  the  daily  mean  temperature 
was  from  5°  to  7^.    The  amount  of  sunshine  was  abdut  normal. 

It  was  an  ideal  week  for  field  work,  and  has  oeen  improved  to  the 
utmost.  Good  progress  has  been  made  in  the  hay  harvest,  and  a  large 
amount  is  secured  in  excellent  condition.  Rye  is  in  shock,  and  barley  is 
being  harvested.    A  gool  start  has  been  made  in  cutting  early  oats. 

The  weather  conditions  have  been  highly  favorable  for  spring  wheat, 
checking  the  tendency  to  rust  and  favoring  the  filling  and  ripening.  The 
bulk  of  this  important  crop  is  in  fair  condition,  and  the  total  acreage  this 
season  is  above  1,000,000  acres. 

Corn  has  made  substantial  progress  wherever  it  has  received  good  cul- 
tivation. It  is  in  all  stages  of  growth,  from  a  foot  high  to  the  tasseling 
size.  The  acreage  planted  is  very  large,  being  about  8,600,000  acres,  and 
in  about  two-thirds  of  that  area  it  gives  promise  of  a  fair  crop,  with  favora- 
ble weather  for  the  balance  of  the  season. 

We  are  just  now  in  the  midst  of  the  usual  midsummer  dry  weather 
period,  and  rain  is  generally  needel  for  all  grotring  crops,  especially 
potatoes. 

BULLETIN  NO.   17,  JULY  27TH. 

This  has  been  a  week  of  fine  growing  weather.  The  temperature  was 
generally  seasonable,  and  except  a  few  scattered  localities  all  parts  of  the 
state  hav.e  been  copiously  watered.  Some  damage  resulted  from  severe 
local  wind  and  electric  storms,  on  the  night  of  the  23d. 

The  rains  were  timely,  and  especially  beneficial  to  corn,  potatoes,  pas- 
tures, blackberries  and  garden  vegetables.  E%rly  corn  is  doing  notably 
well,  and  generally  there  is  sufficient  moisture  to  carry  it  safely  through 
the  tasseling  and  earing  stage.  Belated  corn  is  doing  its  best,  under  vary- 
ing conditions  as  to  tillage  and  freedom  from  weeds. 

Fair  progress  has  been  made  in  the  harvest  fields.  The  hay  crop  has 
been  mostly  secured,  and  the  larger  part  of  the  oats  crop  is  in  shock  or 
stack.  The  harvest  of  spring  wheat  is  in  progress,  and  the  bulk  of  the 
crop  will  be  in  shock  or  stack  before  August  Ist.  Some  reports  have  been 
received  of  injury  to  wheat  by  rust  or  scab,  but  the  extent  of  damages  can 
only  be  determined  by  threshing  returns.  The  average  condition  is  not 
likely  to  be  reduced  below  previous  estimates. 

Threshing  operations  begun  in  barley,  oat3  and  winter  wheat. 


44  ANNUAL  REPORT  OF  THE 

ft 

BULLETIN  NO.  18,  AUGUST  3d. 

The  week  was  uaseasonably  w^rm,  with  maoh  less  than  normal  rain  tall 
except  in  a  few  favored  looallties.  The  greatest  excess  of  temperature 
was  registered  on  the  last  two  d  iys  of  the  week,  causing  some  apprehension 
of  damage  to  crops  by  hot  winds;  but  a  change  of  wind  direction  and  lower 
temperature  on  the  night  of  August  Ist  relieved  anxiety  on  that  score. 

The  week  was  favorable  for  work  In  the  harvest  fields,  and  satisfactory 
progress  has  been  made.  The  harvest  of  oats  and  spring  wheat  Is  com- 
pleted, except  late  seeded  fields  In  the  northern  districts.  A  good  deal  of 
stacking  has  been  done,  and  threshers  are  at  work  in  all  sections,  with 
varying  results  as  to  yield. 

The  harvest  season  as  a  whole  has  been  much  more  favorable  than  last 
year,  and  the  bulk  of  hay  and  grain  has  been  secured  In  excellent  condition. 

Corn  has  made  fairly  good  progress  during  the  week,  and  substantial 
gains  during  July.  Reports  received  from  the  larger  number  of  crop  cor- 
respondents of  this  bureau  shosr  the  average  condition  of  orn  on  August 
1st  to  be  80.6  per  cent,  as  against  76  per  cent  July  Ist. 

BULLETIN  NO.  19,  AUQUST  IOTH. 

The  weather  during  the  past  week  was  favorable  for  all  growing  crops. 
The  daily  mean  temparature  was  slightly  above  normal,  and  refreshing 
showers,  with  partly  cloudy  skies,  brought  relief  from  droathy  conditions 
In  all  districts.  In  the  larger  part  of  the  state  the  supply  of  moisture  is 
ample  for  all  present  needs,  and  complaints  of  injury  by  drouth  are  heard 
from  only  a  few  scattered  localities. 

Corn  has  made  fine  progress  la  all  sections.  Variable  replies  have  been 
received  from  crop  observers  to  the  Inquiry  In  relation  to  the  length  of 
time  required  under  normal  conditions  to  mature  the  com  crop  and  place  It 
beyond  danger  of  harm  by  killing  frosts.  The  larger  number  report  that 
early  plaated  corn  will  b3  practically  safe  about  the  15th  to  20th  of  Septem- 
ber. Late  planted  fields,  that  were  well  tilled,  may  be  fairly  matured  l^ 
October  Ist.  An  unknown  percentage  of  the  crop  will  need  warm,  drying 
weather  through  the  first  ten  days  of  October  to  make  merchantable  corn. 
It  Is  highly  probable  that  more  than  the  usuil  amount,  at  the  rear  of  the 
procession,  will  be  cut  off  prematurely  hf  killing  frosts. 

Threshing  is  In  progress,  and  reports  are  showing  fair  to  good  yields  of 
wheat,  oats  and  barley.  Potatoes  and  pastures  have  been  helped  by  the 
showers. 

The  August  1st  reports  of  crop  correspondents  show  the  following  aver- 
ages of  the  unharvested  crops:  Corn,  80.5  per  cent;  millet,  93;  flax,  84.5; 
buckwheat,  acreage  96  and  condition  92;  broom  corn,  83;  sorghum,  88; 
potatoes,  74;  apples,  75;  grapes,  82;  pastures,  92. 

BULLETIN  NO.  20,  AUGUST  17TH. 

The  week  has  baen  cool  and  the  rainfall  dificlent  in  the  larger  part  of 
the  state. 

The  average  daily  deficiency  in  temperature  ranged  from  2®  to  4°.  There 
was  more  than  the  usual  amount  of  sunshine,  however,  which  made  the  d^ys 
sufficiently  warm  to  promote  the  ripening  of  crops. 
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The  west  and  soathwest  districts  re^eWed  the  lart^er  quaocttiee  of  ram^ 
fall,  aod  some  of  it  c  ttme  ic.  sectloot  where  the  oeea  ol  moidture  '^»p  grsat^ 
eet.  But  the  bulk  of  the  s.ate  aeedt  4  flfcod  scaKlofi'  raiO;  foUow.d  by  warm 
weather,  to  brln^  forwara  the  Miatcd  corn  atd  potatoes  acd  i-  vlye  tte 
{Mtatures. 

The  cornfields  In  th<-  Dcrtnerc  balf  of  ibe  Qtate  are  not  as  yet  suffering^ 
materially  from  lack  < '  moi^tore.  thov  ^r.o^  a  deep,  green  colo*",  and  no 
signs  of  being  '*  flred."  Some  of  the  early  fields  in  that  section  would  ripen 
without  more  rainfall.  Bat  the  late  planted  fields  in  all  sections  need  more 
moisture,  and  warm  weather  till  October  1st,  and  some  more  warmth  after 
that  to  rip3n  up  thorouf^hly. 

Potatoes  and  pastures  need  more  rain,  in  copious  supplies.  The  outlook 
for  the  potato  crop  is  very  unpromisiog. 

Threshing  is  in  progress,  and  more  than  the  usual  amount  of  grain  has 
been  stacked. 

BULLETIN  NO.  21,  AUGUST  24TH. 

The  week  was  unssasoaably  cold,  the  average  dally  temperature  being 
8^  to  10°  below  the  normal.  Some  of  the  days  were  warm  and  bright,  but 
the  temperature  fell  threateningly  at  nightfall,  and  oq  the  early  morning  of 
the  20th  it  dropped  to  th^  frost  Hue  la  numerous  localities,  but  no  damage 
resulted  beyond  retarding  the  ripening  crops. 

The  prevailing  drouthy  condition  was  mitigated  by  showers  In  small  por- 
tions of  the  state,  but  rain  Is  much  needed  for  grass,  potatoes,  late  corn,  and 
to  put  the  soil  in  condition  for  fall  plowing. 

Corn  is  doing  as  well  as  could  be  expected  under  present  conditions.  In 
sections  where  the  drouth  has  been  most  severe  the  dry,  upland  fields  are 
badly  *' fired,"  the  stalks  are  dwarfed,  and  the  geaeral  condition  of  the  crop 
is  poor.  The  early  planted  corn  is  generally  la  full  roasting  ear,  and  most 
of  it  will  reach  fair  maturity  by  the  20th  of  September,  with  normal 
weather.  But  the  balance,  comprising  50  to  60  per  ceat  of  the  acreage 
planted,  needs  raia,  followed  by  warm,  ripening  weather  throughout  the 
month  of  September;  and  at  the  best  it  will  fall  materially  short  of  a  a  aver  - 
age  crop.  The  situation  Is  critical,  but  with  a  normal  September  the  bulk 
of  what  has  been  grown  may  be  secured. 

A  fair  start  has  been  made  In  fall  plowing,  and  harvesting  wild  hay  is  In 
progress. 

BULLETIN  NO.  22,  AUGUST  31ST. 

The  average  temperature  of  the  week  was  about  normal,  the  days  being 
bright  and  warm  and  the  nights  cool.  The  rainfall  was  deficient,  except 
in  a  few  localities,  and  the  drouth  Is  unbroken  over  the  larger  part  of  the 
state;  the  central  and  southern  districts  have  suffered  the  worst  effects  of 
the  prevailing  dry  weather. 

The  effect  upon  the  corn  crop  has  been  to  hasten  the  ripening  of  early 
planting,  and  check  the  growth  of  late  corn,  which  needs  both  warmth  and 
moisture  for  its  normal  development.  On  dry  uplands  the  leaves  are  being 
fired,  and  the  yield  will  be  materially  reduced.  In  a  few  localities  the 
early  planted  fields  are  being  cut  to  secure  the  fodder  in  the  best  condition. 
With  the  present  weather  conditions  about  50  per  cent  of  the  crop  will  be 
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fairly  ripened,  and  safe  from  damage  by  frost,  by  September  20th;  the  bal- 
ance will  need  all  of  September  to  mature,  with  normal  weather. 

Pastures  are  becoming  dry,  and  the  drouth  is  damaging  to  late  potatoes. 

BULUSTIN  NO.  23,  SEPTEMBER  7tH. 

The  past  week  brought  a  notable  change  from  the  cool  weather  preya- 
lent  through  the  larger  part  of  August.  At  the  central  station,  sinoe  the 
31  St,  the  daily  temperature  has  been  13°  above  the  seasonable  average,  the 
maximum  on  five  successive  days  ranging  from  96°  to  08°,  and  at  some  other 
stations  100°  were  registered.  It  has  broken  the  record  of  high  tempera- 
tures in  the  month  of  September  in  this  section.  And  during  this  period 
brisk  southerly  winds  prevailed  with  a  very  low  percentage  of  humidity. 

In  the  larger  part  of  the  state  there  was  but  little  more  than  a  trace  of 
rainfall;  local  showers  of  considerable  severity,  with  high  winds,  visited 
portions  of  the  east  central,  northeast  and  north  central  districts,  affording 
partial  relief  from  the  prevalent  drouth. 

The  effects  of  the  hot,  dry  winds  are  noted  in  all  sections.  The  further 
development  of  belated  corn  has  been  checked,  and  its  chief  value  will  be 
in  the  fodder  that  may  be  secured.  Much  of  the  early  planted  com  which, 
with  normal  temperature  and  moisture,  would  have  required  from  two  to 
four  weeks  to  ripen  in  the  best  condition,  has  been  swiftly  hurried  to 
maturity.  It  remains  to  be  seen  how  much  shrinkage  will  be  caused  by 
this  sudden  transformation  from  milk  and  dough  to  the  hardened,  dented 
stage  of  ripeness.  But  unquestionably  it  would  be  materially  better  in 
quality  of  grain  to  ripen  more  slowly,  under  normal  conditions. 

It  is  better  thus,  however,  than  the  opposite  extreme.  By  excessive 
heat  and  dryness  much  of  the  corn  crop  has  been  saved  from  the  destructive 
effects  of  a  killing  frost;  '*  Saved,  yet  so  as  by  fire."^  And  those  who  cut 
their  corn  will  thereby  secure  the  larger  measure  of  the  feeding  value  of 
the  crop. 

The  drouth  has  seriously  affected  the  potato  crop  and  pastures,  and  in 
some  sections  cattle  are  being  fed  from  the  forage  reserves. 

BX7LLETIN  NO.  24,  SEPTEMBER  14TH. 

The  weather  conditions  of  the  preceding  week  were  continued  through 
the  past  seven  days,  with  slight  mitigation  by  scattered  showers  on  the 
10th  and  11th  insts.  Twelve  consecutive  days  with  maximum  temperature 
about  90°  in  the  larger  part  of  the  state,  make  a  new  record  for  September 
in  this  region.  This  average  daily  excess  of  12°  to  14°,  intensified  by  brisk 
to  high  south  winds,  a  low  percentage  of  humidity,  and  general  absence  of 
rainfall,  has  swiftly  ripened  the  larger  portion  of  early  planted  corn,  but 
with  some  detriment  to  its  quality.  The  late  corn  on  dry  upland  has  been 
dried  up  and  made  worthless  except  for  fodder.  A  portion  of  the  belated 
crop,  on  deep  rich  soil,  and  well  cultivated,  is  still  growing  and  will  mature 
under  normal  conditions  within  the  coming  two  weeks.  Unquestionably 
the  abnormal  heat  and  drouth  have  materially  shortened  the  possible  yield 
of  corn,  which  at  the  outset  was  deficient  in  stand. 

The  drouth  has  been  especially  damaging  to  pasturage  and  the  potato 
crop.    Plowing  and  fall  seeding  have  been  greatly  retarded. 
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BULLETIN  NO  25,  SEPTEMBER  21ST. 

The  first  half  of  the  week  ending  the  20th  was  excessiyely  warm,  and 
the  latter  part  muoh  cooler  than  usual,  making  an  average  slightly  above 
normal.  Frosts  were  noted  in  the  northern  districts  on  the  mornings  of  the 
17th  and  18th;  and  a  severe  frost  occurred  on  the  morning  of  the  20th  in  all 
districts. 

Tbe  extent  of  damage  resulting  from  these  frosts  cannot  be  estimated  at 
this  time;  it  is  probable  that  late  corn,  potatoes  and  garden  vegetables 
have  been  extensively  cut  down  in  all  exposed  localities. 

Most  of  the  corn,  however,  was  beyond  danger  of  harm,  and  it  is  proba- 
ble that  not  more  than  10  per  cent  of  the  crop  was  in  condition  to  be 
materially  injured  by  the  frosts  that  have  thus  far  visited  the  state. 

The  severe  drouth  was  broken  by  copious  showers  well  distributed  over 
the  state  except  portions  of  the  western  districts. 

Plowing  has  been  resumed  and  pastures  are  greatly  benefited  by  the 
rains. 

The  dry  weather  and  hot  winds  of  the  first  half  of  September  damaged 
winter  apples  quite  extensively. 

BULLETIN  NO.  26,  SEPTEMBER  28tH. 

The  past  week  has  been  dry,  slightly  warmer  than  usual,  and  almost 
wholly  cloudless  throughout  the  state.  It  has  been  ideal  weather  for  ripen- 
ing and  drying  out  the  corn  crop,  which  will  be  in  condition  for  the  crib 
within  ten  days,  if  dry  weather  is  protracted. 

Variable  reports  are  received  as  to  the  damaging  effect  of  the  recent 
severe  frosts  on  the  late  planted  com.  The  extent  of  injury  will  be  more 
clearly  revealed  by  the  scales,  after  the  crop  is  harvested.  There  can  be 
no  question,  however,  of  the  statement  that  the  crop  would  have  been 
sounder  and  better  in  quality  if  it  had  ripened  under  normal  conditions. 

As  a  whole  the  corn  crop  is  remarkably  large  and  sound  in  view  of  the 
fact  that  the  season  was  exceedingly  unfavorable  during  the  time  of  plant- 
ing and  cultivating,  and  since  that  time  the  temperature  has  been  fitful  and 
intermittent.  Probably  60  per  cent  of  the  total  yield  will  be  sound  and 
merchantable,  and  the  balance  will  possess  considerable  feeding  value. 
The  round-up  of  the  season  will  show  that  the  soil  products  of  the  state 
have  been  abundant  and  greatly  in  excess  of  home  requirements. 

The  dry  weather  has  greatly  reduced  pasturage,  and  necessitated  early 
feeding  of  stock.    It  has  also  retarded  plowing  and  seeding  of  fall  grain. 


LOCAL  CLIMATIC  CHANGES. 


MONTHLY  REVIEW  U.  S.  WEATHER  BUREAU. 


A  correspondent  in  Northfield,  Mass.,  desires  our  opinion  on  the  ques- 
tion: '*  Were  the  winters  of  fifty  years  ago  much  colder,  or  were  the  snow- 
falls deeper  than  at  present?  The  opinion  is  widely  held  that  the  winters 
were  colder  and  the  snowfalls  deeper,  but  I  can  find  nothing  to  warrant  the 
belief  except  that  in  the  first  part  of  the  century  a  much  larger  percentage 


43  ANNUAL  REPORT  OF  THE 

of  the  p3pulatioa  lived  in  the  hill  towns  or  In  the  interior,  which  are  both 
colder  thftn  the  valley  or  the  cQast  towns.'' 

On  the  general  question  as  to  the  appreciable  changes  in  climate  the 
editor's  opinion  is  that  there  has  been  no  such  change  in  any  respect  what- 
ever 80  far  as  meteorology  proper  is  concerned.  If  we  divide  our  records 
of  the  weather  recorded  in  North  America  since  the  days  of  Ck>lumbu8, 
into  two  periods,  viz.,  before  and  after  the  year  1800,  we  shall  find  that 
every  peculiarity,  such  as  remarkable  storms,  winds,  rains,  floods,  frosts, 
etc.,  recorded  in  the  current  century,  can  be  matched  by  a  corresponding 
remarkable  event  before  the  year  1800.  The  popular  impressions  alluded 
to  by  our  correspondent  result  almost  entirely  from  the  imperfections  of 
our  records  and  especially  of  our  memories.  There  is  a  large  class  of  per- 
sons whose  habits  of  thought  are  so  crude  that  when  they  experience  any 
very  remarkable  weather  they  jump  to  the  conclusion  that  the  climate  has 
changed,  forgetting  that  they  themselves  have  had  such  a  limited  personal 
experience  that  they  are  not  fair  judges  of  the  weather  over  the  whole 
country  or  of  the  climate  of  a  century. 

Our  correspondent  seems  to  suggest  that  a  certain  change  in  the  habits 
of  the  people,  such  as  the  removal  from  the  interior  to  the  coast,  or  from 
forests  to  prairies,  or  from  country  to  city,  or  rice  rersBf  will  partly  account 
for  widespread  errors  in  respect  to  climate.  The  suggestion  is  excellent, 
but  the  editor  would  be  inclined  to  interpret  the  phenomenon  somewhat 
differently.  The  general  movement  of  the  population  in  the  past  century 
has  been  from  the  Atlantic  states  westward,  and  from  the  country  to  the 
city,  or  quite  opposite  to  the  movement  suggested  by  our  correspondent. 
In  fact,  we  find  no  real  agreement  in  the  so-called  popular  traditions  with 
regard  to  the  weather.  We  have  met  with  quite  as  many  persons  who 
think  the  winters  are  more  severe  as  with  those  who  think  the  winters  are 
leas  severe  than  formerly.  Everything  seems  to  depend  upon  how  and 
where  the  **  oldest  inhabitant "  lived  when  he  was  a  boy  as  compared  with 
his  present  condition.  If  he  moved  from  a  farm  on  a  windy  hilltop  in  the 
country  down  to  a  cosy  house  in  the  village,  the  climate  seemed  to  him  to 
have  improved.  If  he  moved-  from  the  milder  dimates  on  the  coast  in  his 
youth  to  the  severer  climates  in  the  interior  he  was,  as  a  boy,  struck  with 
the  great  change,  and  the  impression  still  remains  with  him  that  those 
winters  were  severer  than  now.  If  he  has  lived  continuously  in  a  large 
city  like  New  York,  where  the  growth  of  tall  houses,  the  increased  smoke, 
and  diminished  sunshine  have  completely  changed  the  climate,  and  where 
these  combined  with  the  changes  in  the  mode  of  living,  especially  the 
abolition  of  the  open  wood  fire,  have  rendered  the  human  system  vastly 
more  sensitive,  he  finds  that  the  inequalities  of  climate  are  greater  than 
formerly. 

From  a  hygienic  point  of  view  '*  the  climate  "  includes  everything  that 
affects  the  health  and  comfort  of  the  body.  The  meteorological  climate 
that  agrees  perfectly  with  one  person  may  be  entirely  too  severe  for 
another.  Our  remembrance  of  our  physical  sensations  is  not  a  safe  cri- 
terion when  judging  of  climate.  Our  remembrance  of  an  occasional  storm 
or  winter  is  not  a  safe  guide  in  comparing  the  psst  with  the  present.  Our 
records  of  deep  snows  are  too  fragmentary  to  give  anything  more  than  a 
general  conviction  that  there  has  been  no  material  change  in  the  snowfalL 
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Our  records  of  extreme  low  temperitures  are  liable  to  be  In  error  several 
deg'rees  by  the  ancient  use  of  very  imperfect  thermometers,  and  are  almost 
certain  to  be  exag^gerated  if  the  thermometers  were  placed  in  valleys  or 
lowlands  where  cold  air  settles  on  still,  clear  night3,  so  that  we  must  use 
great  caution  in  interpreting  these  records;  differences  of  5^,  10^,  and  even 
20^  have  occurred  between  the  minimum  temperatures  recorded  by  weather 
bureau  and  voluntary  observers  located  within  a  few  miles  of  each,  owing 
to  the  oombinatlpn  of  these  t^o  sources  of  error. 

Rem&rkable  rains  and  snows  are  usually  quite  local  phenomena;  there 
have  been  several  remarkable  cases  of  this  nature  in  certain  portions  of 
New  England  and  the  middle  Atlantic  states  within  the  past  ten  years. 
Similar  remarkable  cases  occurred  in  other  portions  of  these  states  fifty 
years  ago,  and  equally  remarkable  cases  occurred  in  still  other  portions 
just  before  1800.  If  there  has  been  any  change  in  the  climate  of  North- 
field,  Mass.,  it  is  because  it  lay  within  some  one  of  these  regions  of  extraor- 
dinary rain  or  snow  on  one  oocaaion  and  not  on  another.  Such  a  change  of 
climate  at  one  spot  is  no  criterion  by  which  to  judge  of  changes  at  other 
places  100  miles  away.  The  average  climate  of  New  England,  so  far  as  the 
weather  is  concerned,  has  col  appreciably  changed  since  the  days  when  her 
oldest  forest  trees  were  young  saplings,  and  that  carries  us  back  nearly 
5O0years. 


THE  FORMATION  OF  DEW. 

The  following  extract  is  from  an  article  written  by  Dr.  J.  G.  McPher- 
8  m,  lecturer  on  meteorology  in  the  University  of  St.  Andrews,  published 
in  the  Wakefield  (Eag.)  Express: 

Whence  comes  the  dew?  It  does  not  fall  from  the  air.  Whence  comes 
it,  then?  We  sh^tU  S3e.  Qround  a  little  b3lowthe  surfaoe  is  always  warmer 
than  the  air  over  it.  As  long,  then,  as  tha  surfaoe  of  the  ground  is  above 
the  dew  paint,  vapor  must  r!8  3  and  pass  from  the  Und  into  the  air.  The 
moist  air  so  formed  will  mlnjle  with  the  air  above  it,  and  its  moisture  will 
be  condensed,  forming  dew  wherever  it  comes  in  contact  with  a  surface 
cooled  below  the  dew  point.    In  fact,  dew  rises  from  the  ground. 

Place  some  metal  trays  over  the  grass,  the  soil,  and  the  road  on  dewy 
nights.  You  will  generally  find  more  moisture  on  the  grass  inside  the 
trays  than  outside;  you  will  always  observe  a  deposit  of  dew  inside  the 
trays,  even  when  there  is  none  outside  at  all.  This  shows  that  far  more 
vapor  rises  ou^^  of  the  ground  during  the  night  than  condenses  as  dew  on 
the  grass  and  other  objects. 

Pieces  of  iron  lying  »n  grass  are  soon  surrounded  with  richer  grass,  on 
account  of  the  moisture  which  the  cold  metal  attracts  from  the  rising  water- 
vapor.  Traveleri  in  Australia  and  South  Africa  state  that  they  often  found 
the  under  side  of  their  b adding  placed  on  the  g'round  to  b3  wet  after  camp- 
ing out  at  night.  I  remember,  when  walking  in  the  vicinity  of  Hexham 
with  an  a^ute  observer,  trained  to  farming,  that,  on  my  remarking  that 
the  farmers  might  to  their  profit  remove  the  extraordinary  quantity  of 
small  stones  from  the  fields  in  order  to  give  room  for  the  growth  of  the 
grain,  he  shrewdly  said:  *^  These  stones  collect  moisture  from  the  ground; 
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the  soil  Is  thin,  with  a  gravelly  subsoil,  and  unless  the  maximum  amount 
of  moisture  be  collected  (which  can  only  be  done  by  allowing  these  stones 
to  remain),  thtre  would  be  a  very  deficient  crop.  They  must  not,  therefore, 
be  removed." 

Dew,  then,  rises  from  the  ground.  But  how  is  the  dew  formed  on  bodies 
high  up  in  the  air?  If  the  dew  comes  out  of  the  ground,  should  it  not  be 
found  on  bodies  only  exposed  to  the  earth?  Now  dew  does  not  rise  in 
particles,  as  it  was  once  considered  to  fall  in  particles  like  fine  rain.  It 
risea  in  vapor.  Some  is  caught  by  what  is  on  the  surface  of  the  earth,  but 
the  rest  ascends  in  vapor  form  until  it  comes  in  contact  with  a  much  colder 
surface,  to  condense  it  into  moisture.  The  vapor  does  not  flow  upward  in 
a  uniform  stream,  but  is  mixed  in  the  air  by  eddies  and  wind  currents,  and 
carried  to  bodies  far  from  where  it  rcse.  In  fact,  dew  may  be  deposited, 
even  though  the  country  for  many  mll'^s  all  around  be  dry  and  incapable  of 
yielding  any  vapor.  In  such  ciucs  the  supply  of  vapor  to  form  that  dew 
would  depend  on  the  evaporation  of  ihe  dew,  and  on  what  was  wafted  over 
by  the  winds. 

But  the  most  practically  convincing  proof  of  the  rising  of  dew  from  the 
ground  is  in  the  form  of  hoar  frost  or  frozen  dew.  If  it  has  been  a  bright, 
clear,  sunny  day  in  January,  with  no  snow  on  the  ground,  look  over  the 
garden,  grass  and  walks  on  the  morning  after  the  intense  cold  of  the  night; 
big  leaves  may  be  found  scattered  over  the  place.  You  see  little  or  no  boar 
frost  on  the  upper  surface  of  the  leaves,  but  turn  up  the  surfrce  next  the 
earth,  or  the  road,  or  the  grass,  and  what  will  you  see?  You  have  only  to 
handle  the  leaf  in  this  way  to  be  highly  astonished.  A  thick,  white  coat- 
ing of  hoar  frost,  as  thick  as  a  layer  of  snow,  is  on  the  under  surface.  Le&f 
after  leaf  will  present  the  same  appearance.  If  a  number  of  leaves  have 
been  overlapping  each  other,  then  there  will  be  no  coating  under  the  top 
leaves;  but  when  you  reach  the  lowest  layer,  next  the  bare  ground,  you 
will  find  the  hear  frost  on  the  under  surface  of  the  leaves.  Now  that  is 
positive  proof  that  the  hoar  frost  has  not  fallen  from  the  air,  but  has 
risen  from  the  earth.    And  hoar  frost  is,  as  we  have  s^id,  frozen  dew. 

Dew,  then,  mostly  rises  from  the  ground,  and  what  used  to  be  thought 
dew  is  the  active  exudation  of  the  healthy  grass.  These  two  facts  are  now 
established.  Brilliant  globules  are  produced  by  the  vital  action  of  the 
plant,  showing  life  in  one  of  the  most  charming  forms  in  the  phenomena  of 
nature. 


VALUE   OF   LOKG   CONTINUED   METEOROLOGICAL   RECORDS. 


Great  interest  attaches  to  a  long  continued  meteorological  record  by  any 
one  observer.  A  station  whose  record  runs  back  twenty-five  years  becomes 
a  medium  of  comparison  for  all  the  surrounding  territory,  and  one  cf  fifty 
years  establishes  the  normal  values  for  .that  section  of  country.  On  the 
other  hand,  one  must  be  careful  not  to  draw  too  many  fine  conclusions  from 
any  one  such  record,  for  in  the  course  of  fifty  years  barometers  deteriorate 
and  thermometers  change  their  scale  of  corrections,  to  say  nothing  of  the 
breakages  and  renewals  that  will  happen  to  every  instrument.    Even  the 
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simple  rain  gauge  is  liable  to  be  changed,  and  'especially  do  its  records 
suffer  from  the  fact  that  the  growth  of  trees  and  shrubbery,  the  erection  of 
build'ngs,  and  possible  changes  of  location,  such  as  are  almost  sure  to  be 
made  when  the  observer  thinks  he  can  improve  the  exposure  —  all  contrib- 
ute greatly  to  change  the  catch  of  the  rain  gauge.  These  inevitable 
changes  increase  the  difficulty  cf  ascertaining  whether  there  has  been  any 
secular  variation  in  climate.  Such  variation,  if  any,  is  certainly  always 
very  small  and  usually  far  less  important  than  the  variations  due  to  the 
changes  in  instruments  and  their  exposures.  Although,  therefore,  the  con- 
tinuity of  a  record  by  one  observer  bt  the  same  station  for  a  long  period  is 
partially  broken  up  by  these  changes,  still  there  is  always  a  feeling  that  his 
ancient  end  his  recent  records  are  more  comparable  among  themselves  than 
would  be  the  case  with  records  made  by  different  observers  at  different 
locations  in  his  neighborhood.  There  is,  moreover,  a  great  advantage  in 
having  long  records  of  cloudiness,  direction  and  force  of  wind,  the  numter 
of  rainy  days,  the  direction  of  the  clouds,  frvquency  cf  thuncentorms  and 
auroras,  and  other  miscellaneous  phenomena  not  generally  recorded  by 
means  of  instruments  and  in  reference  to  which  the  habits  are,  therefore, 
most  impoitant.  *  *  *  lb  would  be  a  valuable  contribution  to  climatol- 
ogy if  our  voluntary  observers  and  the  dlrectois  of  the  state  weather  8<  rv- 
ices  would  acquaint  themselves  with  the  locations  in  their  neighborhood 
where  temperature  and  rainfall  records  have  been  previously  kept  and 
would  stimulate  or  provide  for  the  renewal  cf  those  records  for  a  period  of 
time  long  enough  to  establish  clearly  ihe  relatien  between  the  climates  at 
those  spots  and  at  the  neighbcring  locations  where  records  are  kept. 
— Miynthly  Weather  Review^  TJ.  8.  Weather  Bureau. 


CLIMATE  AND  HEALTH. 

Ucder  this  heading  some  of  the  aspects  of  medical  climatology  are  dis- 
cussed by  Dr.  Charles  Fayette  Taylor  in  the  Popular  Science  Monthly  for 
July,  1895. 

Change  of  climate  and  its  attendant  circumstances,  even  when  not  of 
any  extreme  character  or  degree,  do  produce  an  imprt  ssion,  more  or  less 
profound,  on  the  vital  processes,  and  physicians,  when  consulted,  should 
have  some  definite  advice  to  give  in  regard  to  locations  best  suited  to  the 
inquirer's  special  needs,  or,  at  least,  ought  to  be  able  to  give  their  patients 
some  very  positive  ideas  as  to  the  kind  of  climate  to  seek,  and  especially 
what  to  avoid.  For  instance,  California  is  770  miles  long  and  embraces  a 
number  of  distinctly  different  climates.  What,  then,  is  the  use  of  telling  a 
patient  «ith  a  hole  in  the  top  of  his  lungs  to  *'go  to  California,"  without 
telling  him  where  to  locate,  where  he  should  go,  or  what  kind  of  a  climate 
he  should  look  foi  ?  To  know  the  mean  temperature  of  a  place,  and  to  know 
only  that,  is  to  know  very  little  about  its  climate. 

The  physiologic  effects  of  climate  include  the  degrees  of  humidity,  the 
force  and  direction  of  the  prevailing  winds,  the  sunshine,  cloudiness  and 
fogs  and  other  unmeasurable  influences,  not  seen,  though  felt. 

The  thermometer  in  the  interior  valleys  of  California  has  been  seen  to 
indicate  100^  to  110^  for  days  together,  and  no  one  complained  of  the  heat 
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as  excessive  and  heat  prostrations  were  unkcown.  In  New  York,  when  the 
summer  heat  approaches  9*)^,  prostrations  occur  and  sometimes  deaths.  This 
is  not  to  show  that  110°  heat  in  California,  with  no  prostrations,  is  a  better 
climate  than  New  York,  with  90°  and  many  prostrations,  but  to  illustrate 
the  principle  that  we  must  know  m  ra  about  clinate  than  what  the  ther- 
mometer can  tell  us.  From  the  fact  that  fewer  microbes  were  found  in  the 
dry  air  of  high  altitudes  it  must  not  be  too  hastily  concluded  that  the  higher 
and  drier  locality  was  essentially  more  healthful  than  the  lower  and  moister 
locality,  even  for  confiumption,  until  we  know  the  quality  and  energy  of 
other  meteorologlc  inflaeaces.  People  in  those  high  regions  have  a  thin 
and  tired  look,  and  it  is  found  useful  and  often  neces6a**y  to  visit  the  lower 
and  damper  localities  in  order  to  recuperate.    , 

It  seems  that  climatology  has  heretofore,  to  a  large  extent,  resolved 
itself  into  a  search  for  some  place  where  co  isumptlves  can  not  d'e  Theie 
is  no  such  place.  There  is  no  climate  where  the  ever-present  bacillus  may 
not  get  in  its  deadly  work 

The  chief  question  in  climatology  in  its  rela^iions  to  health  should  be: 
"In  what  climate,  or  by  what  changes  and  influences  of  different  climates, 
can  we  be  best  invigorated  for  good  existence  in  the  location  where  we  are 
obliged  to  live  the  greater  pDrtion  of  our  lives?''  It  is  amazing  to  see 
people,  intelligent  about  ordinary  things,  traveling  for  their  health  at  a 
rate  that  suggests  that  they  have  been  shot  out  of  a  gun.  Some  do,  of  course, 
find  limited  benefit,  but  often  mistake  change  of  feeling  dud  to  excitement 
for  recup3ratlon.  Instead  of  rushing  across  the  face  of  the  earth  in  the 
delusive  hope  of  finding  health  on  the  other  side,  we  need  t3  learn  how  to 
sit  down  and  make  ourselves  comfortable  where  we  are.  A  protest  is 
entered  against  the  practice  of  sending  patients,  often  far  gone  with  con- 
sumption or  other  diseases,  away  from  friends  and  comforts  of  home,  witb- 
out  knowledge  of  what  would  b»  the  best  for  them,  in  a  fruitless  search  for 
health,  when  in  their  enfeebled  states  better  conditioas  could  be  instituted 
at  home,  where  at  least  they  could  die  in  p3ace.  When  the  medical  pro- 
fession fully  realizas  the  immense  value  of  climate  in  therapeutics  a  climato- 
therapy  may  be  formulated  which  shall  be  of  great  value  to  the  healing  art. 


TBE  CHINCH  BUG. 


DAVID  H.   CARR,  U.  S.  WEATHER  BUREAU,  MILWAUKEE,  WIS 


This  insect,  known  to  scientists  as  the  Blissus  Ltncoptems^  first  made  its 
app3arance  in  North  America  in  1783,  and  at  that  time  was  thought  to  be  a 
species  of  the  Hassian  fly,  which  had  first  made  its  appearance  in  this 
county  a  short  time  before.  When  full  grown  the  chinch  bug  is  about  one- 
seventh  of  an  inch  in  length;  black,  with  white  upper  wings  marked  by 
two  well-defined  black  spots.  The  youag  vary  in  color  fron  a  pale  yellow 
to  a  bright  red  and  the  pupa  is  reldish  bro^n  and  wingless*  The  female 
deposits  her  eggs  under  the  ground  in  clusters  near  or  upon  the  stems  or 
roots  of  wheat,  corn,  oats  or  grasses.  Sometimes  on  pulling  up  a  wheat 
plant  hundreds  of  eggs  may  be  S3en  adhering  to  the  roots,  where  the 
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mother  insect  has  placed  them  The  young  remain  ia  or  near  the  earth, 
suckipg  the  Fap  from  the  stems  or  roots  of  the  plant.  It  is  while  in  the 
larval  state  that  these  insects  do  most  damage,  sometimes  destroying  half 
the  crop?  of  a  district.  After  maturing  they  ascend  the  stalks  of  the  plants 
and  infest  the  stalks  and  leaves  in  great  numbers,  generally  during  the 
early  part  of  June.  Fortunately  the  larva  is  killed  by  moisture,  so  that  a 
rainy  season  is  of  great  benefit  in  destroying  them  before  they  are  suffi- 
ciently matured  to  produce  young  in  their  turn.  In  drouths,  however,  the 
chinch  bug  increases  with  fearful  rapidity,  and  although  the  insrct  feeds 
chiefly  upon  wheat,  it  does  not  disdain  other  vegetation,  and  in  fact,  as  an 
aggrieved  farmer  said,  ** nothing  comes  amiss  to  it."  It  seems,  however, 
to  prefer  whe^t,  corn,  barley,  oats  and  grasses  in  the  order  named.  It  has 
n  >  mandibles,  but  is  equipps  d  with  a  tiny  apparatus  for  piercing  the  stalks 
and  leaves,  and  sucks  out  the  juics,  thus  destroying  the  plant  in  a  short 
time.  The  insec's  sometimes  appear  in  armies,  moving  in  solid  columns 
from  field  to  field,  traveling  along  the  ground  and  destroying  nearly  every- 
thing in  their  path.  It  f  s  owing  to  the  fact  that  while  on  these  migrations 
the  chinch  bug  makes  very  little  use  of  its  wings  that  it  has  been  classed 
in  the  Hemitera  or  half- winged  order,  in  which  the  metamorphosis  from  the 
wingless  to  the  winged  state  is  incomplete.  The  chinch  bug  hibernates 
during  the  winter,  hidden  away  within  the  leaf  sheaths  of  cornstalks  in 
shocks  of  corn,  in  the  crevices  of  fences,  or  under  the  shelter  of  any  kind 
of  rubbish  affording  protection  from  the  rain.  This  insect  is  rot  affected 
by  cold,  instances  being  known  where  it  was  found  frozen,  and  on  being 
thawed  out  immediately  resumed  its  activity.  It  quickly  succumbs  to 
moisture,  however,  and  where  irrigation  is  practiced,  flooding  fields  for 
several  days  in  succession  will  generally  dispose  of  the  pests.  Two  broods 
of  these  insects  appear  in  this  section  of  the  country  during  the  season,  the 
first  in  June  and  the  second  in  autumn.  The  disgusting  bedbug-like  odor 
of  both  the  young  and  the  adult  insects  appears  to  protect  them  from  most 
insect-eating  birds  and  predaceous  insects.  They  are,  however,  eaten  to 
some  extent  by  the  quail  and  probably  by  a  few  other  birds;  among  insects, 
the  lady-bird  beetle  destroys  them  in  considerable  numbers.  They  are 
also  subject  to  attacks  of  bacterial  diseases,  which  are  the  most  potent 
factors  in  reducing  their  numbers. 

Following  are  several  suggestions  which  have  proven  practicable  in 
dealing  with  these  pests: 

All  rubbidh  accumulated  along  fences  and  headlands  should  be  hauled 
into  the  fields  in  tb  e  autumn  and  burned.  Spraying  with  kerosei  e  emulsion, 
using  the  force  pump  and  cyclone  nozzle,  kills  the  bugs  without  injury  to 
the  crops  and  is  undoubtedly  the  best  remedy  in  the  hands  of  the  farmer. 
Infested  grass  and  grain  lands  should  be  burned  over  during  the  fall  and 
winter  and  all  rubbish  destroyed  that  offers  protection  from  the  rain.  If 
piles  of  straw  are  left  at  convenient  places  and  burned  during  the  winter 
'the  result  will  be  a  decided  decrease  in  the  number  of  chinch  bugs.  It  is 
also  a  good  plan  to  bum  the  stubble,  old  straw,  and  weeds  in  fence  corners 
in  the  early  spring.  When  on  migrations  their  progress  may  be  checked 
by  spreading  a  thin  layer  of  coal  tar  across  their  path. 

In  the  future  serious  depredatiors  by  the  chinch  bug  will  be  prevented 
by  propagating  among  them  the  bacterial  forms  of  disease  peculiar  to  the 
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spades,  which  spread  very  ripldly  among  them  and  under  which  they 
quickly  succumh. 


THE  ORIGIN  OF  THE  WEATHER  B7REAU. 


PROF.   CLEVELAND  ABBE. 


The  writer  well  remembers  the  day  when,  as  a  youth,  over  forty  yea^ 
ago,  h9  visited  Marriam,  **  the  Sigd  of  Brooklyn  Heights,"  whose  publica- 
tions had  awakened  his  attention  to  the  possibility  of  publishing  reliable 
daily  weather  predicLions. 

In  those  days  the  New  York  evening  papers  printed  a  daily  weather 
bulletin,  furnished  by  the  enterprise  of  the  teleg[*aph  companies,  which 
gave  the  temperature,  wind  and  weather  for  somi  early  morning  hour  at  a 
large  number  of  stations  scattered  over  the  whole  country.  Had  these 
items  been  displayed  graphically  upon  a  map  of  the  country,  it  would  have 
been  possible  to  practice  daily  forecasting  for  New  York;  but  as  this  was 
not  done  by  the  newspapers,  the  readers  picked  out  only  a  few  interesting 
temperatures  as  items  of  news,  and  never  realized  how  nearly  they  had  in 
their  grasp  the  power  of  predicting  the  weather.  But  I  suspect  that  this 
daily  charting  is  precisely  what  Merriam  may  have  privately  done,  and  on 
which  he  may  have  based  his  occasional  public  predictions  of  **  heated 
terms"  and  *'cold  terms. ^' 

If  those  telegrams  had  contained  the  readings  of  the  barometer  in  addi- 
tion to  the  other  items,  and  if  Merriam  had  charted  them,  as  Espy  and 
Henry  were  then  doing,  he  would  undoubtedly  have  been  able  to  add  also 
the  prediction  of  storm  winds  and  rain.  If  Merriam's  manuscripts  are  still 
in  existence,  they  would  afford  valuable  material  for  a  history  of  meteorol- 
ogy in  America.  An  old  scrapbook  of  mine,  begun  in  the  year  1851,  still 
reminds  me  of  my  vivid  interest  in  the  prediction  of  the  weather  by 
rational  methois.  It  was  not  until  tei  years  later  that  I  realizad  that  this 
daily  telegraphic  bulletin  in  the  New  York  newspapers  was  directly  due  to 
Prof.  Joseph  H  3nry,  who  in  1849  had  ask  ad  that  these  weather  items  be 
telegraphed  for  the  use  of  the  Smithsonian  Institutioi,  in  order  that  he 
and  Espy  might  study  the  orij^in,  developmmt  and  progress  of  American 
storms.  From  1842  to  1857  Jame3  P.  Espy  was  ths  official  m<3t9orologlst  of 
the  United  States,  ani  carried  on  his  work  in  co-operation  with  the  army, 
tho  navy  and  the  Smithsonian. 

No  man  ever  had  a  broader  appreciation  of  science  for  its  own  sake,  and 
also  of  science  as  a  means  o!  banefiting  mankind,  than  Prof.  Joseph 
Henry,  the  noble-hearted  first  secretary  ani  organizer  o!  the  Smithsonian. 
His  natural  gifts  and  his  scientific  researches  were  well  known  before  he 
was  elevated  to  this  position,  of  whose  duties  and  responsibilities  he  enter  * 
tained  the  most  exalted  conception,  and  to  which  he  was  faithful  to  the  last 

There  is  scarcely  a  branch  of  practical  or  applied  science  that  he  was 
not  ab'd  to  advance;  among  these  telegraphy  and  meteorology,  with  their 
applications  to  the  benefit  of  mankind,  stwd  pr>eminent.  In  1848,  Rsd- 
field,  of  New  York;  Loomis,  then  of  the  Western  Reserve  college  a\  Hud- 
son, Ohio,  and  Bspy,  of  PhiladelpMa,  wer  j  the  leaders  in  the  stuly  of  storms. 
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Henry  was  the  friend  of  all,  and  indorsed  and  advanced  their  views.  The 
telegraph  companies,  recognizing  and  acknowledging  their  indebtedness  to 
him  for  his  discoveries  and  inventions  in  electrical  matters,  granted  him 
freely  those  daily  weather  dispitohes  that  he  asked  for  and  which  enabled 
him  to  be  the  first  to  demonstrate  systematically  the  truth  that  Redfield, 
Espy  and  Loomis  had  long  maintained;  /.  c^  that  through  the  telegraph, 
although  then  in  its  infancy,  we  had  the  power  to  predict  the  coming 
storms.  The  Morse  telegraph  line  was  open  for  public  business  in  April, 
1845,  and  in  1846  Eledfield  published  his  conviction  of  the  probable  value  of 
the  telegraph  and  the  daily  chart;  it  is  on  record  that  merchants  in  New 
York,  Boston  and  Cincinnati,  in  their  iidivldual  oapaciti  s,  were  often 
guided  by  weather  reports  telegraphed  from  a  few  neighboring  stations. 
But  systematic  and  public  work  for  the  benefit  of  all  was  the  object  that 
Henry  had  ia  view.  To  this  end  a  daily  telegraph  bullet!  a  was  cam  piled  at 
his  request,  and  was  communicated  both  to  t\e  Smithsonian  and  to  the 
dai'.y  pres.  To  this  eni  he  immediately  displayed  this  same  data  daily  on 
a  map  at  the  Smithsonian  institution.  To  this  end  he  constantly  inter- 
viewed members  of  congress  as  to  the  propriety  and  the  necessity  of  a  pub- 
lic weather  service,  illustrating  his  talk  by  actual  predictions  for  Washing- 
ten.  To  this  end,  finally,  in  1864,  he  was  preparing  to  revive  his  map, 
which  hal  been  temporarily  d'scontinued  daring  the  war,  when  a  disastrous 
fire  in  the  Smithsonian  building  checked  all  further  work  in  this  direction. 
But  Henry's  agitation  of  the  im-iortance  of  the  subject  did  not  cease,  as  is 
shown  by  the  testimony  of  several  members  of  congress  whom  he  interested 
in  the  subject.  Meaiiwhile,  England,  Holland  and  France  had  awakened 
to  the  possibilities  of  the  case. 

Owing  to  the  L^bor  of  Espy,  Redfield,  Lo^mls  and  Henry,  there  was 
widespr.ad  throughout  ihU  country  a  convict'on  that  something  useful 
could  b3  done  in  the  way  of  weather  predictions.  When  the  writer  pro- 
posed the  subject  in  May,  1868,  first  to  the  trustees  of  the  Cincinnati 
observatory,  then  to  Mr.  John  A.  6  mo,  as  editor  of  the  Cincinnati  Com- 
mercial, subs<;quen^ly  again  to  him  as  president  of  the  chamber  of  com- 
m3rce,  there  was  an  immodiate response  to  th9  effect  that  "  this  is  what  we 
have  long  been  doing  for  our  individual  busin388  interests  and  will  be  glad 
to  have  you  do  for  the  city  ds  a  whole."  When,  in  August,  1869,  on  behalf 
of  Cincinnati,  hemide  a  similar  proposition  to  the  Ch'cag )  board  of  trade, 
looking  to  co-operation,  th3re  was  a  temporary  difficulty  in  accepting  it; 
but  an  editorial  in  the  Chicago  Evening  Jouraal  called  public  attention  to 
the  nature  and  importance  of  the  work,  and  the  weather  bulletin  of  the 
Cincinnati  observatory  began  September  1,  1869.  When  in  December, 
1869,  Prof.  I.  A.  Lapham's  memorial  to  the  academy  of  sciences  was,  by  the 
Hon.  E.  D.  Holton,  converted  into  a  memorial  to  the  national  boar^  of 
trade,  and  by  the  Hon.  H.  E.  Paine  into  a  memorial  to  the  senate  and  house 
of  representatives  at.  Washington,  there  was  from  each  an  immediate 
favorable  response.  Professor  Henry  was  at  hand  to  say  that  from  a 
scientific  point  of  view  the  scheme  was  thoroughly  souiid;  the  represent- 
atives from  Ohio  were  at  hand  to  eay  that  the  work  was  b3ing  successfully 
done  in  Cincinnati;  General  Myer  was  on  hand  to  say  that  the  army  signal 
corps  were  ready  to  carry  out  the  practical  part  of  the  great  national  work. 
Thus  Mr.  Paine's  bill  was  rapidly  forwarded  through  the  various  stages  of 
legislation,  and  the  act  of  February  4,  1870,  accomplished  the  great  object 
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that  had  been  held  steadily  in  view  for  forty  years  by  Henry  and  his 
co-laborers— a  national  weather  bureau  was  established;  another  departr 
ment  of  science  was  recog;nized  as  of  eminent  utility. 

During^  the  past  twenty-seven  years  the  American  public,  and  for  that 
matter  the  world  at  larg;e,  has  with  increasing^  admiration  viewed  the 
energ;y,  the  accuracy  and  the  practical  value  of  the  work  of  the  weather 
bureau.  Those  who  admire  climatology  as  well  as  those  theoretical  stu- 
dents who  deal  with  the  difficult  mechanical  problems  Involved  in  meteor- 
ology have  sometimes  felt  that  the  bureau  pays  too  little  attention  tosciec- 
tlflc  investigations,  and  that  many  nice  points  are  lost  sight  of  in  the 
breadth  of  the  work  and  the  rapidity  of  execution  that  has  always  been 
imposed  on  us  by  the  public  and  by  our  successive  chiefs. 

But,  whatever  reason  there  may  have  been  for  this  criticism,  it  is  likely 
to  be  removed  if  the  plans  of  our  present  chief  are  allowed  to  come  to  full 
fruition.  The  fact  is  that  the  meteorology,  coasldered  as  the  scientific 
study  of  the  laws  of  atmospheric  phenomena,  is  not  yet  in  a  perfectly  satiB- 
faotory  position.  This  is  not  to  be  wondered  at  when  we  recall  that,  in 
1870,  Ferrel  was  the  only  man  who  possessed  clear  views  of  the  mechanical 
problems  Involved  in  the  movements  of  the  winds. 

His  work  was  broad  and  general,  and  it  was  necessary  to  collect  more 
facts  before  attempting  any  future  developments  in  unraveling  the  mechan- 
ics of  the  atmosphere.  Since  those  days  our  knowledge  of  the  laws  of 
mechanics  and  thermodynamics,  as  applied  to  the  air,  have  been  advanced 
by  the  study  of  skillful  mathematicians  and  physicists  Simultaneously 
with  their  work,  the  publication  of  dally  weather  charts,  and  the  explora- 
tion of  the  air  by  means  of  high  mountain  observatories  and  by  balloons  and 
kites  and  the  spectroscope,  has  given  us  such  a  solid  observational  basis 
^  hat  we  can  now  b3gin  to  handle  the  problems  of  nature  in  a  matner  that 
promises  partially  to  satisfy  the  demands  of  exact  science. 

If  our  universities  would  give  dynamic  meteorology  a  prominent  place 
in  their  courses  of  study,  it  would  greatly  facilitate  our  future  progress  and 
the  developement  of  a  new  race  of  students.  In  the  matter  of  observations 
the  most  desirable  improvement  is  the  invention  of  some  method  by  which 
to  ascertain  the  actual  condition  of  the  air  as  to  pressure,  temperature  and 
moisture  at  a  considerable  height  above  the  ground.  When  Profeaaor 
Moore  shall  be  able  to  realize  his  ideal  of  obtaining,  at  any  moment,  the 
wind  and  temparature  fron  any  altitude  up  to  two  miles  by  means  of  kites 
or  other  devices,  we  tope  to  have  a  satisfactory  solution  of  this  problem, 
and  shall  be  able  to  apply  the  recent  development  of  mechanical  ideas  to 
comprehensive  studies  of  atmosphere. 
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STATE  OP  IOWA, 
Office  of  thb  Weather  and  Crop  Service 
Des  Moines,  February  1, 1899. 


■\ 


To  His  JEocceUency^  Leslie  M.  Shaw,  OoverTior  of  Iowa: 

Sir — In  accordance  with  the  requirements  of  the  law,  we 
have  the  honor  to  submit  herewith  the  ninth  annual  report  of 
the  Iowa  Weather  and  Crop  Service  for  the  year  1898. 
We  are,  sir,  very  respectfully  your  obedient  servants, 

John  R.  Sage, 

Director, 
Geo.  M.  Chappel.,  M.  D., 

Local  Fortckat  OBcial  U,  S.  WcAtber  Bureau, 

AssistaTU  Director. 


This  report  is  a  compu&Liuu  urclimate  and  crop  data  col- 
lected in  accordance  with  the  provisions  of  the  law  of  the  state, 
in  co6peration  with  the  Weather  Bureau  of  the  XT.  S.  Depart- 
ment of  Agriculture.  The  salient  features  of  the  climate,  and 
the  important  statistics  relating  to  the  products  of  the  soil  dur- 
ing the  year  1898,  are  herein  presented  in  convenient  form  for 
reference  and  comparison  m  future  years.  There  is  an  increas- 
ing public  demand,  both  at  home  and  abroad,  for  reliable  statis- 
tical information  in  regard  to  the  general*  climatic  conditions 
and  the  products  of  the  soil  of  this  foremost  agricultural  state. 
The  value  of  systematic  and  continuous  records  of  atmospheric 
changes  cannot  be  overestimated.  They  are  of  speeial  interest 
to  students  of  science,  and  of  practical  value  to  all  classes  of 
business  men.  And  the  statistics  of  farm  products  are  highly 
valued  and  carefully  studied  by  men  engaged  in  commercial 
lines,  transportation,  and  farming. 

The  XT.  S.  Weather  Bureau  maintains  five  fully  equipped 
meteorological  stations  within  the  territorial  limits  of  this  state; 
viz:  at  Des  Moines,  Davenport,  Dubuque,  Keokuk,  and  Sioux 
City.  The  records  of  the  station  at  lOmaha,  Neb.,  are  included 
in  the  meteorological  records  of  this  service.  In  addition  to 
these  regular  stations  the  work  of  meteorological  observation 
is  now  being  carried  on  at  138  local  stations,  by  competent 
voluntary  observers,  equipped  with  standard  instruments  for 
making  records  of  daily  temperature  and  precipitation.  These 
public-spirited  and  faithful  observers  perform  the  exacting 
task  of  making  systematic  and  continuous  daily  records  of 
weather  conditions  without  expense  to  the  state,  except  the 
moderate  amount  required  for  the  purchase  of  the  necessary 
instruments.  The  results  of  the  work  for  the  year  at  all  these 
weather  bureau  and  other  stations  are  presented  in  condensed 
form  in  the  summaries  and  tables  included  in  this  report. 
There  has  been  a  net  increase  of  nine  stations  since  the  close  of 
the  year  1897. 

As  an  auxiliary  to  this  able  and  efficient  corps  of  meteor- 
lo^cal  observers,  this  service  includes  over  800  crop  reporters, 
whLO  report  weekly  or  monthly  the  condition  of  the  principal 
crops  as  affected  by  prevalent  weather  conditions  during  the 
crop-growing  season.    By  this  cooperation  of  the  government 
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and  the  state,  assisted  by  intelligent  and  public- spirited  citizens, 
the  most  valuable  results  are  secured  at  a  minimum  of  cost  for 
the  service.  These  three  contributing  factors — ^the  govern- 
ment, the  State  Weather  and  Crop  Service,  and  the  corps  of 
generous  citizens  who  report  weather  and  crop  conditions  in 
their  respective  localities — are  all  essential  to  the  production 
of  the  high  measure  of  utility  that  has  been  attained. 

The  various  publications  of  this  service  have  been  widely 
distributed,  and  there  is  a  constantly  increasing  demand  for  the 
Monthly  Review  and  weekly  climate  and  crop  bulletins  issued 
from  this  office.  The  issues  of  the  Review  amounted  to  some- 
thing over  2,500  copies  per  month,  or  an  aggregate  of  over 
30,000  copies  during  the  year.  The  Bulletins  issued  during  the 
crop  season — April  Ist  to  October  1st — amounted  to  about 
88,000  copies.  The  summaries  of  the  Bulletins  were  also  dis- 
tributed to  the  press  of  the  state  and  by  that  means  valuable 
information  in  relation  to  the  growing  crops  was  widely  dis- 
seminated. Requests  have  been  received  from  public  libraries 
in  various  i>arts  of  the  United  States  for  full  sets  of  the  annual 
reports  of  this  service,  and  it  is  a  matter  of  regret  that  the  issues 
for  the  years  1890  and  1894  are  exhausted.  It  has  also  been  found 
impossible  to  supply  complete  sets  of  the  Monthly  Review  for 
all  the  years  since  the  establishment  of  this  service.  During 
the  past  year  the  gratifying  fact  has  been  noted  that  teachers 
of  science  in  the  high  schools  and  colleges  are  becoming  much 
interested  in  the  study  of  climatic  data,  as  indicated  by  requests 
received  from  this  class  for  copies  of  monthly  and  annual 
reports.  The  time  is  evidently  near  at  hand  when  there  will 
be  a  demand  for  text-books  of  meteorology  to  be  used  in  the 
public  schools. 

At  the  close  of  the  year  daily  weather  forecasts  were  received 
by  telegraph  at  120  stations,  and  from  these  stations  and  the 
central  office  they  were  distributed  by  mail  to  1,122  postoffices, 
arriving  in  due  time  to  be  serviceable  to  the  general  public.  At 
the  telegraph  stations  signal  flags  are  displayed,  and  by  these 
various  means  the  forecasts  are  seen  by  a  very  large  percent- 
age of  the  people  of  this  state.  The  time  is  not  distant  when 
most  of  the  farms  and  country  neighborhoods  will  be  connected 
by  telephone  with  the  towns  and  postoffices,  and  the  weather 
reports  will  be  received  daily  by  all  farmers  who  desire  to 
receive  the  benefits  of  the  service. 
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METBOBOLOGICAL  SOHMARY  FOR  1898. 

The  goDflral  ollmfttlo  oondltlona  for  the  etate  were  ftbout  normkl.  The 
mettn  pretanre  of  the  Atmosphere,  u  abown  by  barometrio  reoords,  wu  30.03 
Inches.  The  bi^best  b&rometer  reftdlng*  wm  31.07  Inohae,  ftt  ClKriad»,  on 
Deoember  9th;  lowest,  20.30  inohes,  mX  DKvenport  And  Dubuque,  on 
November  2lBt,    The  range  for  the  state  was  1.77  inches. 

The  mean  temperature  of  the  state  for  the  year,  as  deduced  from  the 
oomplate  records  of  ninety-one  stations,  was  47.6°,  which  is  practical]; 
normal.  Dividing  the  state  Into  sections,  or  belts,  three  counties  wide,  on 
lines  east  and  west,  the  averages  tmfB  as  follows:  Nortbern  seotlon,  45.7°; 
central  section,  47.6°;  southern  section,  49.7°.  The  highest  temperature 
reoorded  was  103°,  at  Council  BIuHb  and  Clarinda,  on  August  20th;  lowest, 
25°  tielow  zero,  at  EatherTille,  Mason  City  and  Ruthven,on  December  2Gth. 
The  range  of  temperature  was  128?. 

The  average  precipitation  (rain  and  melted  snow)  for  the  state  was  31.68 
inches,  as  shown  by  the  oomplete  records  of  ninety-one  stations.  By  seo- 
tiousi  the  average  was  as  follows:  Northern  section,  27.72  inches;  central 
section,  31.04  Inches;  southern  section,  36.34  Inches.  Included  in  these 
figures  the  northern  section  had  31.6  Inches  of  snowfall;  oentr&l  seotlw, 
44  Incbes;  soutbem  section,  40.3  inohas;  the  average  snowfall  tor  the  state 
being  38.0  Inches. 

Among  the  high  measurements  of  precipitation  tor  the  year  are  the 
following:  Bonaparte,  55.47  inches;  Keokuk,  62.48  inches;  Mooar,48.03  inches; 
Ovid,  46.43  inches;  Clinton,  40.16  Inches;  Tburman,  44.11  inches;  Sidney, 
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43.42  inches;  Belle  Plalne,  42.25  inches.  Larch  wood  reported  the  lowest 
amount,  19.51  inches.    EstherviUe  received  only  20.89  inches. 

The  greatest  amount  of  rainfall  in  twenty-four  hours  was  9.70  inches,  on 
July  6th  and  7th. 

The  preyailing  wind  direction  was  northwest;  highest  velocity  registered, 
sixty-six  miles  per  hour,  at  Sioux  City,  on  June  24th.  There  were  160  clear 
days,  105  partly  cloudy  and  100  cloudy  days  during  the  year. 


MONTHLY  METEOROLOGICAL  SUMMARIES. 


JANUABY. 

The  mean  barometric  pressure  for  January  was  30.09  inches;  the  highest 
pressure  observed  was  30.70  inches,  at  Sioux  City  and  Clarinda,  on  the  1st; 
lowest,  29.34  inches,  at  Keokuk,  on  the  25th;  range,  1.36  inches. 

The  month  was  warmer  l^an  usual,  the  mean  temperature  for  the  state, 
as  shown  by  records  of  106  stations,  being  23.4^.  The  lowest  temperature 
recorded  was  11^  below  zero,  at  Cedar  Rapids,  on  the  27th. 

The  average  precipitation  for  the  state  was  1.60  inches,  which  is  nearly 
the  normal  amount  for  January.  It  was  an  unusually  mild  January  for  this 
latitude,  with  less  than  the  average  number  of  severe  storms. 

OBSERVERS'  NOTES. 

Clinton — DR.  LuKE  ROBERTS.  The  meteorological  conditions  of  Janu- 
ary, 1898,  were  markedly  different  from  its  last  nineteen  predecessors.  In 
temperature  it  was  3.8^  above  a  normal  mean.  My  maximum  and  minimum 
temperatures  only  go  back  seventeen  years,  and  during  that  time  the  min- 
imum temperature  for  January  was  below  zero  from  9^  to  36^  excsptin  1891, 
when  it  was  zero,  and  in  1898,  when  it  was  1^  above.  The  normal  minimum 
is  24.6^  below  zero,  which  makes  the  minimum  for  1898, 24.6^  above  normal. 
The  maximum  temperature  was  56^,  or  3^  below  normal.  The  warmest  day 
was  the  Uth,  with  a  mean  temperature  of  36.7^.  The  coldest  day  was  the 
31st — mean  temperature  10°.  The  normal  temperature  for  the  warmest 
and  coldest  January  days,  is  37.8°  for  the  former,  and  ^.4°  below  zero  for 
the  latter.  The  coldest  January  day  for  the  last  twenty  years  was  the  5th, 
in  1884,  the  mean  temperature  being  30.5°  below  zero.  The  warmest  day 
for  the  same  time  was  the  1st,  1897,  the  mean  being  54°;  21  inches  of  snow 
fell  during  the  month.  Total  precipitation,  rain  and  snow,  netted  3.60 
inches.  This  was  in  excess  of  January  means  by  1.6  inches.  There  were 
six  stormy  days,  being  two  less  than  normal.  The  movement  of  the  wind 
was  decidedly  sluggish,  except  on  two  days,  the  average  for  the  month 
being  only  four  miles  per  day.  The  total  movement  being  only  2,960  miles, 
while  a  January  normal  is  5,070  miles. 

Belknap— A.  W.  RANKIN.  Januai*y.  1898,  goes  out  with  fully  two  feet 
of  snow  on  the  level  and  five  to  seven  feet  in  places.  Very  near  all  of  tne 
precipitation  of  January  (five  inches)  lies  on  the  surface  in  the  shape  of 
snow  and  ice. 

Bonaparte — HON.  B.  R.  Vale.  A  pleasant  month  for  feeding  and  for 
work.  Fully  eighteen  inches  of  snow  in  sight  at  close.  Only  two  notable 
storms,  viz.,  22d  and  25th. 
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Forest  Citj'-J.  A.  Pbtebs.  Only  three  days  of  zero  weather.  Good 
sleighiog  all  the  month. 

Gran^  Meadow^-F.  L.  Williams.  The  month  was  unusually  pleasant; 
only  once  did  the  mercury  reach  zero;  neither  was  it  warm  enoug^h  to  have 
any  mud.    Fine  sleighing  all  of  the  time  and  no  drifts. 

Lamom—T.  J.  Fitzpatbigk.  Thunder  and  lightning  on  the  11th  was 
rather  pronounced  and  remarkable  for  the  season.  A  heavy  snowstorm 
raged  all  day  the  25th.  Trains  blockaded  until  the  next  day.  The  worst 
storm  in  many  years. 

Larr&hee—^.  B.  Stbeveb.  '  Suoh  a  January  has  been  seldom  seen;  so 
mild  and  free  from  storms  and  wind;  so  enjoyable  throughout. 

Logan— HLbb,  M.  B.  Stbbn.  We  have  had  no  bad  storms,  but  consider- 
able cloudy  weather.    Very  little  wind.    Altogether  ^  rather  mild  winter. 

Orid—IL  C.  Miller.  A  remarkable  warm  month.  Thawed  twenly- 
three  days  of  the  thirty-one.  No  frost  in  the  ground  except  in  the  bare 
spots. 

Sidney— G,  V.  SwEARlNGSN.  On  the  22 i  a  high  wind  came  with  the 
snow,  which  fell  to  the  depth  of  5.2  inches.  Sledding  has  been  from  good  to 
fair  since  December  4, 1897. 

FEBBUABT. 

The  mean  pressure  for  the  month  was  30.13  inches.  At  darinda  on 
the  2d  the  highest  reading  was  recorded,  30.86  inches;  lowest,  29.58,  at  Clar- 
inda,  on  the  16th;  range  for  the  state,  1.28  inches. 

The  month  was  warmer  and  drier  than  usual  The  monthly  mean  tem- 
perature, as  shown  by  reports  from  101  stations,  was  24  2^,  which  is  slightly 
above  the  normal.  Keosauqua  reported  the  highest  temperature,  62^,  on  ihe 
8th.  The  lowest  temperature  reported  was  18^  below,  on  the  1st,  at  Iowa 
Falls. 

The  average  precipitation  for  the  state,  according  to  reports  from  106 
stations,  was  1.20  inches,  a  little  below  the  normal  for  February.  Cedar 
Rapids  reported  the  greatest  amount,  3.65  inches;  and  the  least  amount  was 
.1  of  an  inch  at  Denlson.  There  were  no  severe  storms  of  wide  extent; 
number  of  clear  days,  10;  cloudy,  9;  partly  cloudy,  9. 

OBSERVERS'  NOTES. 

Bonaparte— Hon.  B.  R.  Vale.  A  very  even-toned  month.  Fair  roads; 
kind  on  stock;  good  for  feeding,  and  all  in  all,  a  very  profitable  month. 

Clannda—R.  S.  Van  Sandt.  High  wind  and  fine  snow  night  of  Istand 
2d  (40  miles);  a  genuine  blizzard.  Much  damage  to  trees  from  heavy  sleet 
of  9th  and  10th.  Telegraph  and  telephone  lines  and  poles  broken,  and 
service  badly  demoralized. 

C/vsco—Gregory  Marshall.  February  2d,  blizzard  from  northwest 
early  a.  m.;  snow  of  last  month  all  drifted  into  heaps;  travel  impeded. 

Dows—B,.  E.  Fuller.  February  20th,  snow  drifted  all  day;  the  air  was 
thick  with  it  to  a  height  of  30  feet. 

Fayette— B^  Z.  LATIMER.  High  wind  on  the  1st  and  2d,  also  on  the 
evening  of  the  5th.  The  worst  storm  of  the  month  was  on  the  18th,  19th 
and  20th.    Trains  were  delayed  several  hours. 

Forest  City— J.  A.  Peters.  Robins  were  singing  on  the  8th,  and  again 
on  the  27th. 
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Grand  Meadow— F,  L.  Williams.  Except  for  the  first  three  days  the 
month  was  warm.  Sleighing  good  most  of  the  time.  Snow  drifted  very 
Uttle. 

GreenBeld^J,  G.  CuLVER.  Night  of  Oth-lOth  one  of  the  heaviest  sleet 
storms  for  many  years.  Sleet  one  inch  thick  by  many  measurements 
EVult  and  shade  trees  badly  broken.  Telephone,  telegraph  and  electric 
light  wires  down.  This  will  probably  be  known  as  the  '^great  sleet."  First 
visit  of  the  robins  26th. 

Hamboldt—RESBY  S.  WELLS.  There  has  been  good  sleighing  all  the 
month.    The  winter  has  been  uniform.    Stock  has  done  well. 

Lamom—T,  J.  FrrzPATRlCK.  During  the  night  of  the  1st  and  all  day 
of  the  2d,  a  still  northwest  wind  prevailed,  causing  heavy  drifts  of  snow, 
which  blockaded  the  trains  for  hours.  Thunder  and  lightning,  unusual  for 
the  time  of  year,  occurred  on  the  9ih. 

MABCH. 

The  mean  pressure  of  the  atmosphere  was  30.08  inches;  the  highest 
observed  being  30.58  inches;  lowest,  29.43. 

The  month  was  warmer  than  usual,  the  mean  temperature  for  the  state, 
as  deduced  from  107  station  records,  being  87.5^.  Fort  Madison  reported 
the  highest  mean,  44.6®,  and  Osage  the  lowest,  32.4®.  The  maximum 
temx>erature  registered  was  72®,  at  College  Springs,  on  the  26th,  and  the 
minimum  was  2®,  at  Eldora,  Neola  and  Rock  Rapids,  on  the  Ist,  22d  and  23d. 
There  was  an  average  monthly  range  of  64®. 

The  average  precipitation  was  1.94  inches,  which  is  slightly  above  the 
March  average  for  the  state.  The  eastern  counties  received  much  the 
heavier  rainfall.  Fort  Madison  reported  6.21  inches,  and  Marshalltown 
only  .33  of  an  inch.  '  The  highest  wind  velocity  was  sixty  miles  an  hour,  at 
Sioux  City,  on  the  14th.  There  were  12  clear  days,  9  partly  cloudy  and  10 
cloudy. 

OBSEBVEBS'  NOTES. 

iixoona— C.  Schadt.  The  snow  which  commenced  to  fall  in  the  begin- 
ning of  December,  before  the  ground  was  frozen  to  any  considerable  depth, 
afforded  ample  protection  to  fall  wheat,  rye  and  other  plants  and  shrubs 
during  the  whole  winter.  At  the  close  of  February  and  beginning  of  March 
it  melted  away  without  causing  much  flow  of  water  and  percolated,  appar- 
ently, nearly  all  into  the  ground,  which  was  a  great  boon  to  farmiog. 
March  was  unusually  mild  and  warm,  so  that  sowing  and  planting  (onions) 
began  early.  Toward  the  close  of  the  month,  however,  cold  weather  set  in 
and  caused  some  damage,  the  extent  of  which  cannot  be  estimated. 

Bonaparte— Ros.  B.  R.  Vale.  The  10th  and  27ih,  inclusive,  gave  6  08 
inches  rain-^an  unprecedented  rainfall  for  March.  Mercury  dropped  to 
17®  on  the  23d,  and  to  22®  on  the  28th  and  29th.  No  farm  or  field  work  done 
yet. 

Clinton-'VR,  LUKE  ROBERTS.  March,  1898,  took  a  departure  from 
normal  on  all  points.  Its  maximum  temperature,  minimum  temperature, 
mean  temperature  of  the  warmest  day,  mean  temperature  of  the  coldest 
day  were  each  above  the  normal.  The  rainfall,  range  of  temperature, 
number  of  storm  days,  number  of  cloudy,  number  of  clear  days  and  the  per 
cent  of  cloudiness  were  each  in  excess  of  normal.  The  movement  of  the 
wind  was  much  below  normal. 
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The  rain  (4.78)  was  in  ezoess  of  any  oorresponcUng  month  during:  the  last 
twenty  years.  The  nearest  approach  to  it  was  in  1886,  when  the  March 
precipitation  was  4.44  inches.  The  least  precipitation  for  March,  during 
my  record,  was  .19  of  an  inch,  occurring  in  1885.  While  there  was  much 
rain  there  were  no  damaging  storms  and  the  earth  absorbed  a  large  share 
of  it,  supplying  a  needed  want. 

The  first  storm  of  the  month  was  snow,  which  was  deposited  on  the  1st, 
between  6  a.  m  and  5  P.  M.,  the  depth  being  five  inches.  Four  more  inches 
of  snow  fell  on  the  12th,  from  3:30  p.  m.  to  well  into  the  night,  loading  trees, 
telegraph  wires,  etc.,  so  that  the  landscape  on  the  morning  of  the  13th  was 
a  beauty  to  behold. 

Blkader—CB.AXLES  Reineoke.  Ice  in  the  Turkey  broke  up  and  wont 
out  at  Elkader  on  March  7th,  at  4  P.  M.  The  channel  was  thawed  out 
before.  For  the  first  time  sicce  September  the  precipitation  exceeded  the 
average. 

Forest  City— J.  A.  Peters.  Severest  snowstorm  of  the  season  on  the 
27th.  Spring  work  commenced  about  the  15th,  but  was  delayed  on  account 
of  the  storm  of  the  27th. 

Ga/va— Jay  M.  Cbowlet.  The  storm  on  the  27th  left  from  four  to  five 
inches  of  snow  on  the  level. 

Grand  Meadow — F.  L.  WilIjIAMS.  A  wonderfully  fine  display  of  auro- 
ras on  the  14th  and  15th.  On  the  15th  work  in  the  fields  began.  The  month 
has  been  marked  by  extremes  of  temperature.  The  early  part  of  the  month 
was  warm  and  pleasant,  followed  by  every  kind  of  weather,  delaying  farm 
work.    Wheat  all  sown  during  the  month;  more  sown  than  for  years. 

Hnmboldt—RESHY  S.  WELLS.  High  wind  on  the  14th.  March  came  in 
like  a  lamb  and  went  out  like  a  lion.  Wheat  nearly  all  sown,  and  thought 
to  be  in  good  condition.    Clover  sod  being  plowed  for  corn. 

APBIL. 

The  mean  atmospheric  pressure  for  the  month  was  30.08  inches.  High- 
est observed,  30.54  on  the  6th  at^ioux  City;  lowest,  29.51  at  Davenport  and 
Keokuk  on  the  13th. 

'  The  average  weather  conditions  for  the  month  were  about  normal  for 
April,  as  shown  by  the  records  of  Iowa  stations.  The  mean  daily  tempera- 
ture, as  deduced  from  the  reports  of  114  stations,  was  48.1^.  The  highest 
mean,  53.2^,  was  reported  from  Fort  Madison;  the  lowest,  43.8^,  at  Osage. 
The  extremes  of  temperature  were  as  follows:  EUghest,  91^  on  the  16th  at 
Carroll,  Logan,  Glenwood,  Portsmouth  and  Ogden;  lowest,  14*  on  the  5th  at 
Rock  Rapids. 

The  average  precipitation,  as  shown  by  reports  from  114  stations,  was 
2.56  inches,  which  is  about  the  normal  for  April  in  this  state.  The  largest 
amount  was  recorded  at  Mooar,  viz.,  4.82  inches.  Larchwood  reported  the 
least  amount,  being  only  .27  of  an  inch.  There  were  13  clear  days,  8  cloudy, 
and  9  partly  cloudy. 

OBSERVERS'  NOTES. 

Amana — Conrad  Sohadt.  The  weather,  although  very  cool,  was  favor- 
able for  farming,  with  moisture  enough  for  good  prospects. 

Belknap^A.  W.  Rankin.  A  cold,  wet  and  backward  month.  Grass 
£hortat  close  of  month,  and  fruit  not  in  full  bloom. 
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Bonaparte— Hon.  B.  R  Vale.  The  frequency  of  rains,  amounting  to 
3.71  inches,  falling:  at  ten  different  times,  almost  precluded  seeding  and 
farm  work;  grass  doing  well;  fall  grain  backward,  but  improving. 

CenteryiUe—Giso.  GoODLANDifiB.  Season  has  been  quite  favorable  for 
putting  in  crops.  A  severe  wind  on  13th  damaged  fences  and  small  out- 
houses. 

Garden  Grove— HON.  M.  Wkmple.  A  good  month  for  all  kinds  of  farm 
work.  Grass  backward  on  account  of  cold  and  dry  weather.  All  orchards 
burdened  with  bloom,  giving  fair  prospect  for  fruit. 

GTten£eId—J.  G.  CuLVEB.  On  April  30th  plums,  peaches  and  cherrieiB 
were  beginning  to  bloom;  no  damage  by  frost. 

Logtut—Msa.  M.  B.  Stern.  Quite  a  thunderstorm  on  30th  west  of  us, 
with  considerable  hail. 

Player— 'Z,  S.  Smith.  On  the  30th,  a  tornado  passed  seven  miles  west  of 
this  station,  in  a  northeasterly  direction.  A  number  of  buildings  were 
destroyed,  and  a  man  and  his  eight-year-old  son  were  killed.  The  storm 
passed  about  7  P.  m. 

Prrmg^ftar— Lewis  Clabke.  On  the  30th,  a  small  "cyclone"  parsed 
through  the  west  part  of  O'Brien  county,  damaging  property  to  some 
extent. 

iSictgewaj— Abthub  Betts.  At  close  of  the  month  grass  is  green; 
wheat  is  up;  willows  and  lilacs  are  leaved  out;  early  garden  vegetables  are 
coming  up. 

Sioux  City^TJ.  G.  PUBSSELL.  The  mean  temperature  for  April  durinsr 
the  nine  years  that  observations  have  been  taken  here  is  51^,  but 
last  month  It  reached  only  50^.  The  highest  was  on  the  16th, 
when  the  mercury  got  up  to  88^,  and  the  lowest  was  on  the  5th 
and  6th,  when  it  went  down  to  19^.  On  the  15th  there  was  a  spread  of 
37^  between  the  highest  and  the  lowest,  and  on  the  12th  there  was  a  varia- 
tion of  only  7^  throughout  the  twenty-four  hours.  Notwithstanding  the 
month  was  below  the  average  in  temperature,  there  is  a  large  excess  since 
New  Years,  the  accumulation  beiug  483^,  or  an  average  daily  surplus  of  4^ 
since  the  beginning  of  the  year.  But  most  of  this  was  piled  up  in  January 
and  February  and  early  in  March,  when  it  couldn't  do  much  good  so  far  as 
crop-growing  is  concerned. 

Toe  total  precipitation  during  April  was  only  1.37  inches,  whereas  the 
average  for  the  month  during  the  past  nine  years  is  3.26  inches,  so  it  will 
be  seen  we  have  had  only  about  52  per  cent  of  what  we  had  a  right  to 
expect.  There  has  been  only  one  year  since  the  station  was  established 
here  that  there  has  been  less  precipitation  in  April,  and  that  was  1890, 
when  it  reached  but  1. 32  inches.  In  1896,  it  reached  6. 16  inches,  and  last  year 
it  was  4.03  inches,  both  being  much  above  the  average.  The  total  deficiency 
for  the  first  third  of  the  year  is  2.94  inches.  During  the  month  there  were 
12  clear  days,  8  partly  cloudy  days  and  10  cloudy  days.  There  were  7  days 
on  which  the  precipitation  was  more  than  .01  of  an  inch. 

DESTBUCTIVE  STOBMS,   APBIL  30TH. 

On  the  afternoon  of  April  30th  a  number  of  localities  in  the  northwest 
district  were  swept  by  severe  windstorms,  that  displayed  some  of  the  char^ 
acteristics  of  tornadoes  at  various  points  in  their  pathway.    The  reports 
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Indicate  that  the  effects  of  tomadic  action  were  visible,  and  f unnel-sbaped 
clouds  were  described  by  numerous  observers. 

The  principal  storm  originated  in  northeastern  Nebraska  and  moved  in  a 
northeast  direction,  passing  through  the  southeast  corner  of  South  Dakota, 
causing  some  damage  and  loss  ot  life  in  the  latter  state.  A  report  from 
Newcastle,  Neb.,  states  that  two  tornadoes  were  observed  near  that  place 
about  4  p.  M.,  creating  much  havoc  to  property  in  that  section.  Passing 
thence  near  Elk  Point,  S.  D.,  the  storm  entered  Iowa  near  Chatsworth,  in 
Plymouth  county,  and  moved  apparently  up  Indian  creek.  The  town  of 
Maurice,  in  Sioux  county,  at  the  crossing  of  the  Sioux  City  &  Northern  and 
Chicago  &  North- Western  railways,  was  directly  in  the  pathway  of  this 
branch  of  the  storm,  and  the  place  suffered  severely,  though,  happily,  no 
lives  were  lost.    A  special  from  that  place  to  the  Sioux  City  Jomial  says: 

This  town  was  visited  by  a  destructive  tornado  at  4:46  last  evening, 
but  no  fatalities  resulted.  The  funnel-shaped  cloud  approached  from  the 
southwest.  Its  fearful  roaring  gave  the  citizens  ample  warning,  and  most 
of  them  had  sought  refuge  in  storm  caves  or  cellars  when  the  storm  broke 
in  its  fury.  In  the  northwestern  part  of  town  the  most  important  struc- 
tures leveled  to  the  ground  and  totally  destroyed  are  the  following:  Sioux 
City  &  North  er  depot;  St.  Paul  &  Kansas  City  Grain  Co.'s  elevators,  valued 
at  about  $2,000,  insured.  The  elevators  contained  about  1,500  bushels  of 
wheat  and  the  same  amount  of  corn  and  oats,  which  will  be  saved  with  but 
little  loss.  Three  cars  containing  nearly  2,000  bushels  of  wheat  had  been 
loaded  and  were  billed  for  shipment.  These  cars  were  overturned,  but  the 
wheat  will  all  be  saved,  with  probably  the  loss  of  100  bushels.  The  ele- 
vator is  owned  by  the  Sioux  City  &  Northern  railroad  and  leased  by  A.  D. 
Thompson  &  Co.  The  building  is  ruined  The  dwelling  house  of  J.  Nioolay 
was  destroyed  with  its  contents.  The  residence  of  C.  Van  Grorkam,  with 
contents,  is  a  total  loss. 

The  storm  moved  in  a  northeasterly  course,  passing  through  the  south- 
ern portion  of  Sioux  and  diagonally  through  O'Brien  county,  expending  its 
force  at  Hartley  and  vicinity.  In  O'Brien  county,  a  few  miles  south  of 
Sheldon,  two  children  were  killed,  and  numerous  homes  were  wrecked. 
Heavy  damage  to  buUdings  resulted  in  Hartley.  The  central  line  of  this 
storm  covered  a  distance  of  over  eighty  miles. 

There  were  evidently  a  small  group  of  tornadoes,  moving  on  parallel 
lines,  some  distance  apart,  within  the  belt  of  disturbance.  The  little  town 
of  Carnes  was  struck  about  4:50  P.  M.,  and  badly  shattered  buildings  mark 
the  path  of  the  destroyer. 

While  the  storm  abave  described  was  sweeping  through  the  oounties  of 

Plymouth,  Sioux  and  O'Brien,  a  similar  disturbance  passed  on  a  parallel 

line,  southwest  to  northeast,  through  the  northern  part  of  Monona  (near 

Whiting),  the  southeastern  part  of  Woodbury,  across  a  comer  of  Ida  and 

through  a  portion  of  Buena  Vista  county.    Much  damage  was  wrought  by 

this  branch  of  the  same  general  storm.    A  special  from  Oto  to  the  Sioux 

City /onrnA/  said: 

The  storm  commenced  about  4:45  p.  M.,  with  a  terrific  rain  and  hail, 
and  at  5:15  the  dreaded  funnel  cloud  was  seen  to  be  forming  abiut  a  mile 
southeast  of  here,  causing  much  alarm,  carrying  away  small  houses  and 
overthrowing  those  somewhat  larger,  and  moving  even  the  largest  build- 
ings in  its  path. 

The  following  description  of  the  storm  in  Buena  Vista  county  is  fur- 
nished by  David  E.  Hadden,  voluntary  observer  at  Alta.  Mr.  Hadden 
writes: 
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A  seyere  windstorni,  which  assumed  some  of  the  characterietics  of  a 
tornado,  passed  through  a  portion  of  Maple  Valley  and  Nokomls  townships, 
Buena  Vista  county,  in  the  late  afternoon  of  April  30th,  which  resulted  in 
ooDsiderable  damage  to  barns,  sheds  and  other  farm  buildings-  The  sky 
was  nearly  overcast  all  forenoon,  and  partly  cloudy  in  the  afternoon  of  the 
30th,  with  a  brisk  south  to  southwest  wind.  About  4:30  P.  M.  heavy  clouds 
were  observed  in  the  southwest,  with  occasional  murmurings  of  thunder. 
About  5  p.  M  rain  began,  with  some  hail.  This  continued  un  il  5:40 
p.  M.,  when  rain  and  wind  niomentarily  ceased,  and  heavy  hail  from  one- 
half  to  two  inches  in  diameter  began  falling,  lasting  about  five  or  six  min- 
utes. Just  at  this  moment  I  observed  the  clouds,  which  were  rather  low, 
about  two  miles  south  of  town,  revolving  quite  rapidly  (horizontally),  and  at 
intervals  the  suggestion  of  a  funnel  cloud  would  form  about  half  way  from 
the  cloud  to  the  ground,  then  quickly  disperse,  and  again  form  and  disperse. 
This  was  repeated  several  times,  but  at  no  time  could  the  cloud  be  seen  to 
reach  to  the  ground.  I  remarked  to  neighbors  at  the  time  that  in  all 
probability  a  tornado  had  just  passed  south  of  us.  At  5:45  P.  M.  the  wind 
suddenly  ceased,  but  in  a  few  minutes  changed  to  the  northeast,  then  north 
and  brisk  northwest,  accompanied  by  a  very  heavy  rain,  which  continued 
until  about  6:30  P.  M. 

No  lives  were  lost  or  persons  injured.  But  little  electric  disturbance 
was  noted.  About  three-fourths  of  tne  hailstones  were  of  the  size  of  large 
marbles,  and  the  rest  were  one  to  two  inches  in  diameter.  The  location  of 
debris  at  each  farm  proves  that  the  storm  was  of  the  tornado  type. 

It  seems  providential  that  so  fdw  casualties  resulted  from  the  numerous 

tomadic  storms  that  swept  across  our  state  on  that  closing  afternoon  in 

April. 

MAT. 

The  mean  pressure  for  May  was  29.92  inches.  The  highest  observed  was 
30.30  inches  at  Cresco  on  the  4th;  lowest,  20.49  inches  at  Davenport  and 
Dubuque  on  the  27th. 

The  mean  temperature  for  the  month  of  May,  as  deduced  from  the 
records  at  114  stations,  was  59.6^,  which  is  about  the  normal  for  the 
state.  Keokuk  reports  the  highest  monthly  mean,  64^;  and  Rock  Rapids 
the  lowest,  55^.  The  highest  temperature  reported  was  92^  at  Odebolt  and 
College  Springs,  on  the  24th  and  25th;  the  lowest  was  26^  at  Rock  Rapids, 
on  the  6th. 

The  average  rainfall  for  the  state,  as  deduced  from  records  of  114  stations, 
was  4.67  inches,  which  is  a  little  above  the  state  normal  for  May.  Fort 
Madison  reported  the  heaviest  measurement  for  the  month,  7.82  inches. 
The  least  amount  was  2.22  inches,  at  Estherville.  Clear  Lake  reported  a 
fall  of  3  73  inches  on  the  21st.  For  the  state  there  were  9  clear  days,  12 
cloudy,  and  10  partly  cloudy. 

OBSERVERS'  NOTES. 

AmanA— Conrad  Schadt.  The  weather  during  the  month  was  very 
favorable  for  all  crops  and  for  farming  generally. .  There  is  as  fine  a  pros- 
pect as  there  ever  was. 

Belknap— A,,  W.  Rankin.  An  unusual  amount  of  hail,  thunder  and 
lightning  has  characterized  the  month  of  May. 

Bonaparte— B,  R  VALE.  Sixteen  rainy  days,  giving  6.11  inches.  Not 
to  exceed  a  week's  work  in  fields  during  month;  14.80  inches  rain  since 
March  1st;  exceeds  any  year  since  1892,  which  gave  15.90  in  same  time. 

Carro/f— MOSBS  SiMON.  A  fine  month;  no  frosts;  plenty  of  moisture 
and  very  favorable  for  outdoor  work  and  the  growing  crops.  Small  fruit 
will  be  plenty. 
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Centerr/Z/e— Geobge  Goodlander.  Crops  doing  well.  All  kinds  of 
fruit  coming  nicely. 

Clinton — LuKE  ROBEBTS.  No  damage  from  frost.  No  damage  from 
storms,  except  the  destructive  tornado  on  the  18th,  which  passed  through 
a  portion  of  the  north  part  of  the  county,  that  was  very  destructiye.  On 
the  whole,  May  was  a  very  fine  month. 

GraxKf  MeaJovr— F.  L.  WUiiilAMS.  May  7th,  com  planting  begun.  Plums 
and  apples  in  bloom,  10th  to  13th. 

Humboldt— B.,  S.  WELLS.  Wheat  and  small  grain  good;  very  little 
replanting  corn;  grass  unusually  good;  fruit  prospects  never  better. 

Iowa  City— Mrs.  C.  M.  Hobbt.  Heavy  rain  and  hailstorm  on  19th.  Cat 
birds  and  golden  robiss  announced  their  presence  May  Ist. 

Iramoju— T.  J.  Fitzpatrick.  On  evening  of  the  18th  hail  fell  in 
quantity,  many  stones  measuring  over  half  an  inch. 

Larcbwood—F.  W.  STOKES.  First  thunderstorm  of  the  season  on  the 
17th;  a  severe  windstorm  passed  just  east  of  town  at  4  p.  m.  of  that  day, 
doing  some  damage  to  small  buildings. 

Logan — Mrs  M.  B.  Stern.  Had  three  thunderstorms  during  month ^ 
one  on  19th  quite  severe;  one  woman  in  Logan  badly  shocked  but  has 
recovered;  weather  cloudy  and  damp;  not  much  damage  from  heavy  rains. 

Maqaoketa—iyr.  A.  B.  BOWEN.  On  afternoon  of  the  18th  a  tornado 
passed  about  five  miles  south  of  this  city,  causing  much  destruction  to  life 
and  property. 

Marsballtowo-O.  M.  CoOK.  Hail  fell  from  1:15  to  1:20  P.  M.  on  the  18tb; 
largest  stones  1  inch,  and  average  size  half  inch  in  diameter. 

Maaon  Citj--B.  F.  GiBBS.  In  half  a  century  of  farm  life  have  never 
seen  crops  look  better  than  at  the  close  of  May. 

Aft.  Ayr— A.  F.  BEARD.  Hail  on  18th  broke  quite  a  number  of  window 
glass  in  town;  a  windstorm  struck  the  fair  grounds  on  the  20th,  wrecking 
some  of  the  buildings  there. 

O/in— Hon.  Nathan  Potter.  On  the  18th,  at  3  p.  m.,  hailstones  fell 
9  inches  in  circumference,  the  largest  weighing  4  ounces;  no  wind  accom- 
panying the  storm. 

Ridgewaj — ARTHUR  Betts.  A  good  month;  vegetation  wonderfully 
advanced;  some  pretty  mirages  on  four  rates,  elevating  d^stunces  and  mak- 
ing queer  deceptions;  gale  on  27th  and  a  cloudburst  two  miles  away,  an 
awful  downpour. 

MAY'S  DESTRUCTIVE  STORMS. 

Though  the  elements  were  generally  propitious  throughout  the  state, 
yet  the  month  of  May  brought  its  full  quota  of  destructive  windstorms;  bnt, 
happily,  their  desolating  effects  were  limited  to  a  narrow  pathway  through 
four  or  five  counties.  The  most  severe  storms  of  the  month  occurred  on  the 
17th  and  18th. 

A  wind  and  hailstorm  on  the  evening  of  the  17th  swept  through  a  por- 
tion of  Ringgold  county,  and  reports  indicate  that  it  assumed  the  form  and 
force  of  a  tornado  in  Clinton,  Benton  and  Rice  townships.  The  storm  was 
undoubtedly  a  continuation  of  the  tomadic  disturbance  that  swept  through 
the  southeastern  counties  of  Nebraska,  earlier  In  the  afternoon  of  the  same 
day.  It  passed  near  Maloy,  a  station  on  the  Chicago  Great  Western  rail- 
way, but  fortunately  it  was  deflected  before  reaching  that  place,  and  no 
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lives  were  lost,  thoug^h  the  destruction  of  farm  property  amounted  to  sev- 
eral thousand  dollars.  Three  persons  were  injured,  one  of  them  quite  ser- 
iously. 

The  Mt.  Ayr  News  says  it  was  a  genuine  tornado,  its  revolving  motion 
being  observed  by  large  numbers  of  people. 

It  started  In  MlBsouri,  about  5:30  P.  M.  at  a  point  about  four  miles  south 
of  Blockton,  moving  thence  northeast,  in  the  direction  of  Maloy.  The  path 
of  the  tornado,  according  to  the  Record,  was  over  ten  miles  long  and  200 
yards  wide. 

Though  it  did  not  strike  Maloy,  yet  it  passed  sufficiently  close  to  lift  a 
portion  of  the  roof  of  the  railway  depot  and  to  move  buildings  from  their 
foundations,  turning  them  partly  around.  Farm  residences,  barns,  sheds, 
outhouses  and  t  mber  lots  suffered  cons  derably.  Fortunately,  a  consider- 
able portion  of  the  loss  of  build  logs  will  be  covered  by  insurance.  The 
storm  may  be  classed  among  the  minor  disturbances.  In  Mt.  Ayr  there 
was  a  heavy  shower  accompanied  by  hall  and  a  strong  wind.  On  the  same 
date  there  were  heavy  local  showers  in  the  south  central  counties. 

TORNADO  MAY  18TH. 

On  the  evening  of  the  18th  a  tornado  originated  nearStanwood,  between 
3  and  4  o'clock  P.  M.,  and  moved  in  a  direction  north  of  east,  traversing  the 
northern  portion  of  Cedar  county,  the  northwestern  part  of  Clinton  county 
and  the  southeastern  part  of  Jackson  county,  crossing  the  Mississippi  river 
near  Sabula,  and  thence  sweeping  through  a  portion  of  Illinois,  in  which 
state  there  was  heavy  damage  and  some  loss  of  life.  It  was  altogether  the 
worst  storm  of  the  kind  that  has  visited  Iowa  since  the  Pomeroy  tornado 
on  July  6, 1893.  Its  entire  course  was  through  prosperous  farming  districts; 
but  fortunately  it  missed  the  populous  towns  in  that  section,  else  the  loss  of 
life  would  have  been  fearfully  large.  The  fatalities  reported  in  this  state 
were  nineteen,  and  more  than  double  that  number  were  Injured  more  or 
less  severely.  The  loss  of  property  was  very  heavy,  being  variously  esti- 
mated at  three  to  four  hundred  thousand  dollars. 

The  day  was  warm  and  the  weather  conditions  were  threatening.  A 
well-defined  cyclone  was  passing  through  the  upper  Mississippi  valley,  the 
storm  center  being  near  St.  Paul  at  7  P.  M.  The  morning  forecast  for  Iowa 
gave  warning  of  '^  showers  and  probably  severe  thunderstorms  in  the  east 
portion  in  the  afternoon  or  night. "  The  day  has  been  described  by  weather 
observers  as  ^*  a  regular  tornado  breeder." 

The  &rst  appearance  of  the  tornado  was  observed  in  the  vicinity  of 
Stan  wood,  and  James  G.  MoKerron  of  that  place  gives  the  following  report. 
He  says:  '^On  the  18th  the  air  seemed  oppressive  up  to  about  2  p.  M.,  and 
then  a  heavy  thunderstorm  came  from  the  southeast.  About  3  o'clock  it 
beg^an  to  hall,  the  stones  varying  in  size  from  size  of  hickory  nuts  to  wal- 
nuts, and  two  miles  north  and  west  the  hailstones  were  much  larger.  At 
2:30  P.  M.,  a  heavy  cloud  was  noticed  coming  from  the  southwest,  the  lower 
part  of  the  mass  appearing  to  be  200  to  300  feet*  above  the  earth.  When  it 
reached  a  point  one  mile  south.  It  formed  a  funnel,  and  a  part  of  the  cloud 
shaped  like  an  elephant's  trunk  darted  downward,  striking  the  buildings  of 
James  K.  Davidson.  The  main  cloud  seemed  to  move  in  a  northeasterly 
direction,  but  the  part  that  struck  the  ground  would  swing  round,  making 
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a  zig-zag  traok.  The  funnel  united  with  the  thunderstorm  when  it  wag 
about  two  miles  east  of  this  place,  becoming  very  black,  and  showing  a 
rotary  motion,  the  whirling  being  from  right  to  left.  It  followed  very 
closely  the  track  of  tornadoes  reported  to  haye  passed  thrcugh  this  seotion 
several  years  ago.  There  was  no  loss  of  life  near  this  place,  but  several 
miles  east  a  number  of  people  were  killed.  Much  damage  was  done  to 
buildings  and  stock  that  happened  to  be  in  its  path.  The  amount  cannot 
now  be  estimated."  Newspaper  reports  accord  with  Mr.  McKerron's 
deEcription  of  the  storm  as  it  appeared  near  Stan  wood. 
O  The  storm  croEsed  the  track  of  the  Chicago  &  North- Western  railwal 
between  Stan  wood  and  Clarence,  and  swept  through  the  townships  of  Day- 
ton and  Massilon  In  Cedar  county.  It  missed  the  town  of  Clarence  by  about 
eighty  rods.  Crossing  the  Davenport  branch  of  the  Chicago,  Milwaukee  & 
St.  Paul  railway  about  half  way  between  Massilon  station  and  Oxford 
Junction,  the  storm  swept  eastward  through  the  corners  of  Clinton  and 
Jackfion  counties.  In  its  course  it  closely  brushed  the  towos  of  Lost  Nation, 
El  wood,  Delmar,  Riggs,  Browu,  Preston,  Miles  and  Sabula.  It  seems  mirac- 
ulous that  it  did  not  hit  some  of  these  places  when  passing  so  near  to  their 
outskirts. 

Mr.  J.  E.  Gilroy,  of  Lost  Nation,  describes  the  storm  as  it  appeared  in 
that  vicinity:  **The  storm  appeared  at  3:40  p.  m.,  and  was  small  vrhen  first 
seen  in  the  southwest.  It  was  moving  in  a  direct  line  toward  this  town, 
nearly  due  east.  It  destroyed  the  residence  of  F.  P.  Welch  and  a  school- 
house  sixty  rods  north  of  his  place.  The  Welch  family  saved  their  lives  by 
fleeing  to  the  cellar,  and  other  families  near  there  were  saved  in  the  same 
way.'  In  Sharon  township  it  destroyed  the  homes  and  property  of  Peter 
McAndrewa  and  Maurice  Wolf.  No  lives  were  lost  in  this  vicinity,  but 
destruction  of  live  stock  was  large.  Further  east  the  people  suffered  more, 
and  many  were  killed.  Many  curious  incidents  could  be  related,  such  as 
picking  chickens  and  wrapping  barbed  wire  around  stock.  No  rain  came 
with  the  tornado,  but  a  heavy  shower  fell  about  three  hours  later." 

The  storm  reached  the  vicinity  of  El  wood,  five  miles  east  of  Lost  Nation, 
at  about  4  p.  M.  S.  H.  Clark,  postmaster  of  that  place,  sends  a  description, 
from  which  we  make  the  following  extracts:  **A  funnel-shaped  cloud 
appeared  in  the  southwest  a  few  minutes  before  4  o'clock,  and  passed 
Elwood  at  4.  It  struck  Brookfleld  township  near  the  southwest  comer,  and 
moved  east  by  north,  crossing  the  east  line  near  the  center.  For  want  of  a 
name  we  call  it  a  ^Kansas  twister.'  In  its  track  there  was  not  much  left 
worth  picking  up.  In  this  township  there  were  three  hundred  head  of  cat- 
tle killed,  also  four  to  five  hundred  hogs,  mostly  pigs.  William  Buggies 
was  cleared  of  everything  in  the  shape  of  buildings,  and  his  loss  is  esti- 
mated at  $7,000.  George  Teskey's  buildings,  fences,  and  most  of  his  stock 
were  swept  away.  Among  the  heavy  losers  were  C.  C.  Runs,  R.  Claus,  H. 
H.  Hicks,  John  Severine^  J.  A.  Hines,  E.  A.  Coverdale,  and  William  Cook. 
Every  tree  in  the  track  of  the  storm  appears  to  be  twisted  from  the  roots, 
the  bark  all  gone.  Lumber,  buildings,  and  fences  were  broken  into  kin- 
dling wood." 

George  G.  Holcomb,  postmaster  of  Riggs,  Waterford  township,  writes 
that  the  tornado  reached  that  vicinity  at  4:30  P.  M.,  and  destroyed  every- 
thing in  its  pathway  in  the  farming  district,  except  the  crops,  which  were 
slightly  damaged.    When  the  funnel  appeared  it  seemed  to  draw  every 
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cloud  near  by  into  the  core  of  the  storm.  It  appeared  very  black  and  clouds 
twisted  in  every  direction.  There  was  some  hail  about  ten  or  fifteen  min- 
utes before  it  came,  with  but  little  rain. 

The  storm  passed  about  a  mile  and  a  half  south  of  Preston,  Jackson 
county,  sweeping  eastward  nearly  on  the  Clinton  county  line.  Postmaster 
J.  W.  Campbell,  of  that  place,  in  his  report  kindly  furnished  this  office, 
says  the  storm  could  be  seen  for  more  than  an  hour  in  the  southwest  before 
it  reached  the  vicinity  of  Preston.  Its  general  appearance  was  funnel- 
shaped,  and  from  the  cloud  there  was  an  appendage  of  a  long  point  or  tail, 
which  was  swaying  with  a  whirling  motion.  Five  lives  were  lost,  Mr.  and 
Mrs.  Charles  Flora  and  three  children,  comprising  their  whole  family,  at  a 
place  about  two  miles  south  of  Preston.  In  the  vicinity  of  Preston,  within 
five  miles  each  way,  the  property  loss  will  amount  to  nearly,  if  not  quite, 
$50,000. 

The  Preston  Timea  says  the  storm  passed  that  place  about  4:30  P.  M.  To 
this  it  adds: 

The  afternoon  had  been  sultry  and  a  storm  was  expected  to  result,  but 
an  idea  of  the  devastating  effects  which  followed  was  hardly  thought  of. 
When  the  darkening  clouds  first  appeared  many  hurried  to  their  homes 
expecting  only  a  heavy  rain,  but  the  heavy  black,  swirliog  mass  of  cloud 
wmch  appeared  in  the  southwest,  quickly  warned  the  citizens  what  to 
expect,  and  the  direction  in  which  it  was  moving,  when  first  seen,  made 
many  feel  that  Preston  was  to  feel  the  devastating  effects  of  a  tornado.  A 
short  time  previous  to  its  approach  a  message  from  Lost  Nation  stated  that 
a  cyclone  had  passed  over  that  place  going  eastward,  and  the  time  taken  in 
traveling  the  distance  between  the  two  places  was  about  an  hour  and 
twenty  minutes.  There  was  little  or  no  rainfall  within  the  scope  of  the 
cloud,  but  after  the  storm  immense  hailstones  were  picked  up  in  Preston, 
some  measuring  twelve  to  fourteen  inches  in  circumference. 

Albert  Durant,  of  Preston,  sends  the  following  report  of  the  stortn  in 
that  section: 

The  first  appearance  of  the  storm  was  a  narrow  strip  of  black  cloud 
reaching  from  the  clouds  above  to  the  horizon,  slightly  to  the  southwest; 
but  it  did  not  reach  this  vicinity  for  over  an  hour  after.  The  distance  near 
here  that  the  destruction  was  complete  is  about  seven  miles;  trees,  build- 
ings, fences  and  stock  were  entirely  destroyed  or  killed  in  its  track  Most 
of  that  distance  is  in  Clinton  county,  just  south  of  our  county  line,  but  came 
into  Van  Buren  township  for  about  one  mile.  It  passed  about  one  and  one- 
half  miles  south  of  Preston.  Fourteen  farm  places  lay  in  its  track.  The 
damage  is  not  less  than  150,000.  It  was  the  most  severe  stdrm  that  has 
ever  passed  through  here.  Considerable  hail  followed  the  tornado.  The 
cloud  as  it  approached  was  funnel-shaped,  and  had  a  whirling  motion,  and 
traveled  in  its  course  rather  slowly.  Very  little  rain  fell  with  the  storm. 
It  struck  the  ground  about  five  miles  west  of  Preston  and  did  not  raise 
again  until  about  two  miles  east. 

The  storm  was  observed  at  the  city  of  Maquoketa,  about  six  miles  north 
of  its  track.    The  Excelsior  of  that  place  says: 

This  terrible  instrument  of  destruction  was  seen  by  many  in  the  south 
part  of  this  city  and  is  described  as  the  usual  funnel-shaped  cloud,  but  not 
moving  very  fast.  Its  course  was  from  west  to  east,  and  it  apparently  fol- 
lowed the  line  of  the  Chicago,  Milwaukee  &  St.  Paul  railway,  going  along 
about  a  mile  south  of  it.  The  power  of  this  death-dealing  twister  was 
tremendous.  Trees  were  uprooted,  large  groves  of  them  were  stripped 
down  to  nothing  but  their  trunks;  horses,  cattle  and  hogs  carried  like  straw 
for  three-quarters  of  a  mile  or  so  much  further  that  their  owners  cannot 
find  them;  houses,  barns,  outbuildings  blown  no  one  knows  where;  green 
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trees  stripped  of  their  foliag^e  and  even  bark,  fences  f^one,  people  klUed  or 
seriously  iDJured,  others  with  their  faces  driven  full  of  dirt,  tell  partially 
of  the  immense  amount  of  damage  done  in  a  strip  about  a  quarter  of  a  mile 
in  width%  One  of  the  mo&t  remarkable  features  of  the  storm  was  the  slow- 
ness with  which  it  traveled.  It  wafs  an  hour  and  twenty  minutes  traveling 
from  Lost  Nation  to  Preston,  a  distance  of  about  twenty -five  or  thirty 
miles     From  Elwood  to  Delmar  a  frei«{ht  train  easily  ran  ahead  of  it. 

Beyond  Preston  the  pathway  of  the  storm  was  not  well  defined,  but  it  is 
known  that  it  crossed  the  Mississippi  river  between  Sabula  and  Elk  Junc- 
tion, and  reports  indicate  considerable  loss  of  li/e  and  destruction  of  prop- 
erty in  Illinois.  The  distance  traversed  in  Iowa  was  about  fifty  miles,  but 
in  that  distance  there  were  considerable  intervals  wherein  the  d<image  was 
relatively  slight.  It  apx)ears  to  have  skipped  and  swayed  from  side  to  side, 
making  a  zigzag  pathway,  but  its  general  ouurse  was  about  as  direct  as  the 
flight  of  an  arroiv.  The  track  varied  in  ^idth  from  a  hundred  yards  to 
about  a  quarter  of  a  mile. 

Though  it  revolved  swiftly  on  its  axis,  its  progressive  movement  to  the 
eastward  was  remarkably  slow.  Warnings  were  sent  on  ahead  from  town 
to  town  near  its  track,  furnishing  a  new  basis  for  the  theory  that  it  is  possi- 
ble to  establish  a  system  of  signals  whereby  the  people  may  be  warned  of 
the  approach  of  that  class  of  destroyers. 

The  following  list  of  names  of  persons  killed  by  the  storm  is  copied  from 
a  press  special,  and  is  probably  correct: 

Near  Riggs'  Junction :  Michael  Hines,  Maggie  Maloney ,  Jame  s  Maloney , 
Rose  Maloney,  Mary  Call. 

Near  Delmar:  Oba  Allison,  Pat  Hines,  Sauren  Clemensen,  two  children 
of  Francis  Allison,  A.  D.  Hildebrand,  William  Grieme. 

Near  Preston:    Charles  Flora,  Mrs.  Charles  Flora,  three  Flora  children. 

Near  Quigley:    William  O'Meara,  child  of  John  Clark. 

It  is  wnoUy  impracticable  to  compile  a  list  of  the  persons  injured  and 
the  losses  of  property. 

The  following  paragraph  is  clipped  from  the  Clinton  Herald: 

The  steamer  Saturn,  which  was  goinff  down  the  river  with  a  raft,  had  a 
very  narrow  escape.  The  storm  struck  her  about  two  miles  below  Sabula. 
Capt.  W.  A.  Krotka  was  seen  by  a  Herald  reporter  this  afternoon,  and  told 
the  experience  of  the  Saturn.  He  said  the  boat  was  anchored  near  Sabula 
when  he  saw  the  storm  coming.  He  moved  down  the  stream  in  order  to 
keep  from  being  blown  into  the  bridge.  He  says  he  watched  the  clouds 
closely  and  saw  one  from  the  southeast  approaching  one  from  the  north- 
west. They  met  just  over  the  hill  near  Sabula  and  took  an  easterly  direc- 
tion. Captain  Krotka  said  there  was  no  whirling  motion  until  the  clouds 
came  in  contact.  He  saw  the  storm  coming  Sirectly  toward  him,  and 
thought  the  boat  would  surely  be  lost.  When  the  cyclone  was  within  a  few 
rods  of  the  Saturn,  Mr  Krotka  says  a  fierce  wind  from  the  south  struck  the 
approaching  storm  and  turned  its  course  enough  so  that  the  full  force  just 
mlBsed  the  boat.  However,  it  did  not  fully  escape,  and  when  struck  by 
the  wind  turned  nearly  over.  He  says  the  engine-room  had  a  foot  of  water 
in  it  when  the  boat  righted  itself.  During  this  time  Captain  Krotka  was 
struck  on  the  head  with  a  board  from  the  pilot-house,  and  Mate  Eugene 
Clark  was  injured  by  a  line  breaking. 

While  the  storm  was  passing  over,  the  crew  say  they  saw  some  animal, 
either  a  cow  or  horse,  in  the  cloud. 

George  Nevitt,  who  came  down  the  river  last  evening  on  the  steamer 
Cyclone  with  a  raft,  and  was  near  Sabula  when  the  storm  passed,  gave  a 
vivid  description  of  what  he  witnessed.  He  says  that  they  were  in  the 
wake  of  the  storm  and  had  a  fine  view  of  it  as  it  passed  over  the  river.  The 
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air  was  filled  with  timbers  and  trees.  Large  limbs  would  float  through  the 
air  like  parachutes  and  gradually  settle  to  the  ground  One  board,  ten 
feet  long,  fell  upon  the  forecastle  of  the  bo%t  and  penetrated  through  the 
floor.  Hail  fell  in  great  quantities,  chunks  being  found  as  large  ad  a  man's 
flst.    The  barrels  on  deck  were  filled  with  the  ice. 

Mr.  Nevitt  says  that  an  island  opposite  what  is  known  as  Dark  Schute 
was  completely  stripped  of  its  growth  of  timber.  On  the  banks  of  the  river, 
where  the  storm  crossed,  the  timber  was  torn  down  to  a  width  of  at  least 
700  feet. 

A  SMALL  TORNADO  MAY  31ST. 

The  Grinnell  Herald^  in  its  issue  of  June  2d,  under  the  caption  **  Wild 
Wind,"  reported  a  small  tornado  dropping  down  in  Washington  and  Grin- 
nell townships,  Poweshiek  county,  on  the  evening  of  May  3l8t.  The  Herald 
said: 

"A  number  of  people,  about  6:30  Tuesday  night,  observed  a  funnel- 
shaped  cloud  plowing  its  way  through  the  air  in  a  northeasterly  direction, 
southeast  of  town.  The  roaring  was  distinctly  heard  a  distance  of  two 
miles,  and  a  good  many  cool  heads  along  the  track  of  the  storm  took  to 
cellars  for  safety.  It  seemed  to  be  above  the  ground,  and  to  most  people 
who  saw  it,  it  meant  nothing  but  an  aerial  tornado,  ugly  enough  looking, 
but  too  high  in  the  air  to  be  dangerous.  It  was  a  more  serious  matter,  how- 
ever, to  two  families  along  its  track,  where  it  settled  to  the  ground  and 
performed  the  usual  pranks  attributed  to  such  storms,  destroying  every- 
thing in  its  path,  uprooting  trees,  and  crushing  in  its  mighty  force  large 
buildings  to  the  ground. 

"  The  unfortunate  homes  in  the  path  of  the  storm  were  L.  P.  Spooner's 
and  C.  A.  Ratcliffe's,  the  one  south  and  the  other  east  of  Maple  Grove 
schoolhouse. 

*'  Mr.  Spooner  bad  just  risen  from  supper,  and,  chancing  to  step  to  the 
south  door,  he  saw  a  funnel-shaped  cloud  in  the  air  about  a  mile  and  a  half 
to  the  southwest.  He  quickly  closed  the  house,  and  with  the  other  mem- 
bers of  the  family  went  to  the  cellar.  The  storm  seemed  to  come  slowly f 
striking  first  the  north  end  of  G.  F.  Hyde's  grove,  a  few  rods  south  of  Mr. 
Spooner's  residence.  It  then  swept  through  Mr.  Spooner's  orchard,  uproot- 
ing large  trees,  overturning  his  apiary,  striking  the  house  with  such  force 
as  to  unshingle  a  portion  of  it,  knock  out  nearly  all  the  windows,  and  fill  it 
with  dirt  and  water.  The  windmill  was  demolished,  corncribs  unroofed, 
whole  Eections  being  torn  from  the  cribs,  and  the  large  barn  and  other 
buildings  were  crushed  and  scattered  in  piles  on  the  ground. 

''  The  center  of  the  storm  here  seems  to  have  been  just  east  of  the  house, 
with  the  west  swirl  of  the  wind  going  southward.  Seven  horses  were  in 
the  barn,  and  strange  to  say  none  were  injured,  although  the  timbers  fell 
all  around  them  and  on  them.  Only  three  small  pigs  were  killed  for  Mr. 
Spooner.  Mr.  Spooner  at  once  came  from  the  cellar  and  watched  the  storm 
swing  northeasterly,  but  as  it  stopped  in  English  bottom  and  seemed  to  be 
turning  back,  he  wisely  took  to  the  cellar  again. 

*' Ate.  A.  Ratcliffe's,  one-half  mile  north  of  Mr.  Spooner's,  Mr.  Rat- 
clille's  attention  was  first  called  to  the  storm  by  the  slamming  of  his  barn 
door,  where  he  was  at  work.  He  at  once  noted  the  cloud  at  Mr.  Hyde's 
grove,  and  so  smoky  and  fiery  did  it  appear,  that  he  thought  Mr.  Hyde's 
house  was  on  fire.    He  started  to  give  orders  to  go  and  help  Mr.  Hyde,  but 
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the  onward  sweep  of  the  storm  and  the  flying  of  the  timbers  at  Mr.  Spoon- 
er's  showed  him  a  cyclone  was  coming,  and  with  his  family  he  went  to  the 
cellar.  The  center  of  the  storm  seemed  east  of  the  house,  on  the  east 
uprooting  trees  at  Mr.  F.  F.  Lee's,  a  few  rods  from  Mr.  Ratclitfe's,  and 
unroofing  his  corncrib.  At  Mr.  Ratclitfe's  his  windmill,  stables,  large  hay 
barn,  108x64  feet,  went  down— in  fact  everything  but  hfs  house  and  one 
smaller  building.  Windows  in  the  house  were  broken  and  the  roof  nnshln- 
gled.  Though  there  were  eight  horses  in  the  stable  and  a  dozen  head  of 
cattle  close  by,  none  were  injured  except  one  calf  was  killed  Here,  too, 
the  west  side  of  the  storm  carried  debris  south,  and  ruins  of  the  hay  bam 
northeast  of  the  house  were  left  in  the  yard  by  the  house.  Mr.  Ratcliffe 
came  out  of  the  cellar  as  soon  as  the  storm  had  passed,  but  had  the  same 
experience  as  Mr.  Spooner  when  he  saw  the  cloud  stop  and  appear  about  to 
take  a  backward  swing. 

*^It  is  hardly  necessary  to  describe  to  Grinnell  people  the  fury  and 
destruction  of  such  a  storm.  Everythiug  in  its  path  was  crushed,  and  the 
debris  was  scattered  in  all  concsivable  directions. 

JUNE. 

The  niean  pressure  was  29.93  inches;  highest  observed,  30.28  inches,  at 
Dubuque  and  Cresco,  on  the  15th;  lowest,  29.47  inches,  at  the  same  places, 
on  24th  and  25th. 

The  month  of  June  was  slightly  warmer  than  usual,  with  an  excess  of 
moisture.  The  mean  temperature  for  the  state  was  71.4^,  which  is  about  1^ 
above  the  normal.  The  average  of  the  north  section  (a  belt  three  counties 
in  width  ifcross  the  state  east  and  west),  was  69.7^;  central  section,  71.3^; 
southern  section,  72.9^.  Fort  Madison  recorded  the  highest  mean,  76.1^, 
and  the  lowest,  67.6^,  was  recorded  at  Cresco  and  Grand  Meadow.  The 
maximum  reported  was  99^,  at  Belle  Plaine,  on  the  30th. 

The  average  rainfall  for  the  state  was  4.72  inches,  which  is  slightly 
above  the  normal  for  June.  The  averages  by  sections  were  as  follows: 
Northern  section,  4.36  inches;  central  section,  4.47  inches;  southern  section, 
5.29  inches.  The  maximum  amount  recorded  for  the  month  was  12.48 
inches,  at  Greenfield,  Adair  county;  minimum  amount,  L90  inches,  at  Clin, 
Jones  county.  At  Greenfield  7.21  inches  fell  on  the  9th.  The  greater 
amount  of  the  rainfall  came  in  the  first  half  of  the  month;  the  latter  half 
being  generally  dry  and  favorable  for  farm  work.  There  were  13  clear 
days,  10  partly  cloudy  and  7  cloudy. 

OBSERVERS'  MOTES. 

Amaaa— Conrad  Schadt.  With  the  close  of  June  we  have  just  entered 
the  harvest  season  of  small  grain.  Rye  is  being  cut  and  winter  wheat  is 
ripe  for  the  reaper.  Barley,  spring  wheat  and  oats  will  follow  soon.  It  will 
be  an  extraordinary  good  crop,  as  was  also  hay.  Corn  and  potatoes  are' in 
the  best  condition;  in  fact  there  hardly  ever  was  a  season  when  all  cropa 
together  looked  better  than  they  do  now. 

Atlantic—Roj^,  J.  W.  LovE.  Ssvere  thunderstorm  on  the  morning  of 
the  22d;  very  hard  rain  with  some  hail;  reported  damage  to  crops  consider- 
able. 

Bonaparte— Hon.  B.  R.  Vale.  An  unprecedented  wet  month;  9.01 
Inches  of  rainfall.    This  beats  any  one  month  since  1890,  by  1.47  inches,  and 
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it  beats  the  year  1892  to  date,  by  3.17  Inches.    We  have  had  27.37  inohes 
rainfall  since  January  1st,  which  is  .40  more  than  all  last  year. 

Cbarks  Citj—lT>A  SOHOTT.  June  25th  cyclone-shaped  clouds  formed 
which  gradually  grew  wider;  wind  blew  very  hard  with  heavy  rain  and 
sharp  lightning. 

Dow8 — ^R.  E.  Fuller.  Small  cyclone  twenty  miles  northwest  of  here  on 
the  18th,  did  considerable  damage. 

Forest  City—S,  A.  Peters.  A  windstorm  on  the  morning  of  the  24th 
did  considerable  damage  to  trees  and  growing  crops.  It  was  a  straight 
blow.  Greatest  precipitation  of  any  one  month  since  the  establishment  of 
this  station,  1894. 

Huxn^o/dt— Henry  S.  Wells.  This  month  has  been  wonderful  for 
growth  of  all  crops.    Corn  is  king.    Haying  is  three  weeks  early. 

Latrabee—B..  B.  Strever.  Windstorm  on  the  24th  did  slight  damage 
to  crops.    June  has  been  an  ideal  month  for  vegetation. 

Primgbar—^,  R.  BAILEY.  Severe  hailstorm  on  the  morning  of  the  30th, 
destroying  crops  in  central  and  south  central  part  of  county. 

Tbttrman — C.  R.  Paul.  Heaviest  electric  and  rainstorm  ever  experi- 
enced here,  noon  to  2:20  p.  m.,  June  6th. 

CJintoa—DR,  LuKE  ROBERTS.  June,  1898,  was  exceptionally  fine  in  all 
reepects.  The  fruitage  of  the  soil  seems  never  to  have  presented  a  more 
gratifying  outlook  for  a  generous  ingathering  than  was  apparent  at  the 
close  of  the  month. 

Temperature,  sunshine  and  moisture  were  harmoniously  blended  —  the 
winds  were  on  good  behavior,  and  the  storms  and  atmospheric  electricity 
were  very  moderate,  except  one  extraordinary  downpour  on  the  13th,  which 
was  entirely  local,  and  covering  not  more  than  six  or  eight  square  miles. 
This  storm  precipitated  4.61  inohes  of  water  in  three  hours,  and  while  the 
people  were  in  bed  and  not  aware  of  the  flood  formation  going  on  around 
them  until  they  opened  the  doors  in  the  morning  and  found  submerged 
gardens,  floating  sidewalks,  and  navigable  streets  and  alleys. 

This  storm  caused  an  increase  in  the  monthly  aggregate  of  precipitation 
above  normal.  The  rainfall  for  the  month  was  8.02  inches,  normal  being 
4.73  inches.  Three  Junes  during  the  last  twenty  years  have  exceeded  this; 
viz:  1881, 8.17  inches;  1882,  8.97  inches;  1892,  9.39  inches. 

JULY. 

The  mean  pressure  of  the  atmosphere  was  30  inches.  The  highest 
observed  was  30.26  inches,  at  Cresco  and  Dubuque,  on  the  12th;  lowest,  29.60 
inches  at  Clarinda,  on  the  19th. 

The  month  was  seasonable  in  its  average  temperature.  The  average 
temperature  of  the  northern  section  (three  counties  in  width  across  the 
state)  was  72.1^;  central  section,  73.6^;  southern  section,  74.6^;  average  for 
the  state,  73.4°,  or  about  the  normal  for  July.  The  highest  temperature 
reported  was  102°,  at  Clarinda  on  the  19th  and  at  Rock  Rapids  on  the  24th. 
The  average  range  of  temperature  for  the  month  was  45.5°. 

The  average  precipitation  of  the  state  was  2.98  inches,  which  is  a  little 
below  the  normal  amount  for  July.  The  averages  by  sections  were  as 
follows:  Northern  section,  3.02  inches;  central  section,  2.10  inches;  south- 
ern section,  3.83  inches.    The  central  belt  suffered  most  from  the  effects  of 
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the  drouth,  which  oontinued  with  slight  abatement  from  the  8th  to  the  27th. 
A  large  share  of  the  rainfall  fell  in  the  last  four  days  of  the  month.  The 
records  show  the  heaviest  rainfall  for  the  month  in  the  extreme  southwest, 
in  a  portion  of  Fremont  county.  The  station  at  Thurman  recorded  a  total 
of  12.88  inches,  of  which  amount  9.70  inches  fell  on  the  6th  and  7th.  At 
Sidney  the  records  show  9.90  inches  for  the  month,  the  fall  on  the  6th  being 
6  inches. 

Dubuque  reported  the  highest  velocity  of  wind,  56  miles  'per  hour,  on  the 
19th.    There  was  an  average  of  19  clear  days,  9  partly  cloudy  and  3  cloudy. 

OBSERVERS'  NOTES. 

Britt—GEO.  p.  Hardwick.  High  wind  let  and  17th.  Hail  north  of 
station  on  J9th,  doing  some  damage  to  grain. 

Dows — R.  E.  £^LLER.  On  the  morning  of  the  19th  hail  as  large  as  hens^ 
eggs  fell  two  and  a  half  miles  northwest  of  the  station. 

Forest  City-^.  A.  PETERS.  Wind  on  night  of  26th  lodged  grain  badly 
in  places. 

Humboldt — Henrt  S.  Wells.  Corn,  potatoes  and  pastures  have  suf- 
fered from  drouth.  Hay  and  harvest  have  been  gathered  in  the  best  of 
shape. 

Amaxia— O.  ScHADT.  The  severest  storm  for  many  years  occurred  on 
the  evening  of  the  19th.  Trees  were  broken  and  uprooted,  windmills 
wrecked  and  all  the  shocks  in  the  field  blown  down,  and  about  half  the 
apples  torn  from  the  trees. 

Greeji£eld'-J,  6.  Culver.  A  severe  storm  of  wind  on  the  19th.  Many 
hay  stacks  blown  over;  oats  and  corn  suffered  considerable  damage;  trees 
broken  and  injured.  In  the  neighborhood  of  Orient  and  Spaulding  many 
cribs  and  light  buildings  were  injured  and  some  destroyed.  The  windmill 
owned  by  the  Chicago,  Burlington  &  Quincy,  at  Orient,  was  wrecked  and 
the  tower  blown  over. 

Sigourney—MBS.  R.  F.  ASHBAUOH.  On  the  night  of  the  2d  there  was  a 
bright  rainbow  in  the  north  about  2  A.  M.  The  moon  was  full  and  shining 
bright  in  the  southern  sky,  while  raining  far  north.  Was  witnessed  by 
several  reliable  men. 

Tburman^O,  R.  Paul.  A  severe  rainstorm,  which  assumed  some  of 
the  characteristics  of  a  waterspout,  passed  through  this  section  on  the 
night  of  the  6th  and  morning  of  the  7th,  with  9.70  inches  of  rain. 

Bonaparte—^.  R.  Vale.  A  cool  but  seasonable  month.  No  severe 
storms  or  extremes  in  temperature.  Rains  'have  been  opportune,  but  not 
in  excess  of  the  need. 

A  SEVERE  JULY  WINDSTORM. 

The  month  of  July  brought  -its  full  quota  of  severe  windstorms,  with 
some  local  manifestations  of  tornadic  force.  The  most  severe  and  destruc- 
tive windstorms  occurred  on  the  19th  and  27th,  detailed  reports  of  which 
have  been  received  in  form  of  newspaper  clippings  and  observers'  notes. 

On  the  afternoon  and  evening  of  the  19th,  wind  squalls  of  considerable 
severity  swept  across  more  than  two-thirds  of  the  state,  the  central  line  of 
greatest  disturbance  extending  from  the  southwest  through  the  central  and 
across  the  northeast  districts,  and  covering  a  very  wide  belt  on  both  sides 
of  the  line.    The  maximum  velocity  of  the  wind  at  the  Des  Moines  station 
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was  forty-five  miles  per  hour,  but  the  reports  of  the  damaging  effects  indi- 
cate that  a  higher  velocity  was  reached  at  numerous  other  localities. 

The  duration  was  short,  and  the  amount  of  rainfall  was  generally  light. 
The  storm  was  accompanied  by  sharp  lightning,  and  in  the  northern  part  of 
the  belt  some  hail  fell  in  scattered  localities.  The  storm  was  quite  destruc- 
tive to  light  buildings,  windmills,  shade  and  fruit  trees,  hay  and  grain 
stacks  and  grain  in  shocks;  and  probably  the  aggregate  of  damage  would 
make  quite  an  astonishing  figure.  The  insurance  companies  that  cover 
hazards  of  that  character  report  numerous  losses  in  all  the  sections  visited 
by  the  storm.  The  character  of  the  storm  was  that  of  the  ordinary  sum- 
mer, squall — a  straight  blow,  with  no  evidence  of  tornadic  action. 

The  severest  storm  of  the  month,  though  happily  confined  to  a  small 
area,  occurred  on  the  evening  of  the  27th,  extending  over  portions  of  the 
southwest  and  south  central  districts.  In  the  central  part  of  the  disturb- 
ance a  small  tornado  developed  and  passed  through  a  narrow  strip  in  the 
eastern  part  of  Mills  county  and  the  western  part  of  Montgomery  county. 
The  following  brief  description  is  from  Observer  D.  B.  Nims,  of  Emerson, 
Mills  county: 

On  the  afternoon  of  July  27th  a  tornado  formed  about  two  miles  north- 
west of  Emerson  and  moved  in  a  direction  east  by  southeast.  It  passed 
about  one  mile  north  of  Emerson,  but  its  effect  was  felt  strongly  in  the  north 
portion  of  the  town  in  the  breaking  down  of  shade  trees  and  shattering 
various  buildings.  In  the  path  of  the  storm  all  buildings  were  destroyed, 
orchards  and  shade  trees  were  uprooted  or  twisted  into  splinters.  Whole 
fields  of  small  grain  were  blown  away,  and  one  group  of  stacks  was  blown 
entirely  away,  with  not  a  straw  remaining  to  show  where  it  stood.  Mrs. 
Thornton  and  her  littla  child  were  involved  in  the  destruction  of  their  home 
and  killed.  Three  other  children  were  injured,  one  seriously.  Several 
persons  narrowly  escaped  death.  Twenty  head  of  fat  steers,  feeding  in  a 
pasture,  were  killed,  some  of  them  bein?  lifted  and  blown  from  ten  to  forty 
rods.  Crops  in  the  path  of  the  storm  were  entirely  destroyed,  and  in 
adjacent  fields  stacks  were  blown  into  shapeless  heaps.  The  storm  tra- 
versed a  distance  of  about  Ave  miles,  and  was  from  twenty  to  sixty  rods  in 
width.  It  increased  in  violence  until  it  finally  spent  its  force  or  was  lifted 
into  the  air.    All  who  took  refuge  in  cellars  or  caves  escaped  injury. 

The  Emerson  Chronicle  gave  some  interesting  details  in  relation  to  the 
storm.  Its  pathway  was  through  the  cemetery  of  the  town,  and  about  sixty 
monuments  were  blown  down  and  many  of  them  broken. 

The  Red  Oak  Express  of  July  29th  published  many  items  of  interest  in 
relation  ^to  the  effects  of  the  storm  in  Montgomery  county.  It  says  the 
tornado  appears  to  have  originated  in  the  eastern  part  of  Mills  county. 
Its  path  was  not  over  eighty  rods  wide,  but  the  destruction  in  these  limits 
was  heartrending.  Its  course  was  directly  towards  Red  Oak,  but  was  lifted 
before  reaching  that  place,  which  only  felt  the  force  of  a  heavy,  straight 
blow.  Twelve  farm  houses  and  barns  were  totally  destroyed,  and  the  total 
loss  of  property  amounted  to  many  thousands  of  dollars.  The  Express  says: 
'*  All  the  vagaries  of  a  tornado  were  present.  Chickens  had  their  feathers 
blown  off  and  walked  about  in  their  nakedness."  Outside  of  the  direct 
path  of  the  storm  lightning  was  doing  its  work  of  destruction,  and  numerous 
reports  of  losses  of  buildings  and  stock  are  made  in  that  section.  About 
2:30  in  the  afternoon  of  the  27th,  William  R.  Penry,  residing  about  eight 
miles  northeast  of  Red  Oak,  was  struck  by  lightning  and  instantly  killed. 
A  church  near  Wallin  was  struck  and  burned. 
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The  Glenwood  Tribune  says  the  storm  seems  to  have  started  in  Indian 
Creek  township,  where  it  destroyed  some  buildings  and  took  off  the  top 
of  the  Nishnabotna  bridge  near  Hastings.  It  further  says:  "Like  the 
majority  of  tornadoes,  its  actions  and  appearances  were  most  peculiar. 
It  went  in  streaks  and  by  jumps,  and  did  its  deadly  work  in  the  main  by 
means  of  twists,  everything  that  came  into  the  grasp  of  these  singular  vor- 
texes being  wrenched  into  a  shapeless  mass,  whether  it  be  iron  or  flesh. 
The  storm  was  accompanied  by  a  dull,  heavy  roaring,  which  oould  be 
heard  for  twenty- five  miles  around,  and  struck  terror  to  the  hearts  of  all 
listening,  whether  they  were  in  the  track  of  the  storm  or  not." 

AUGUST. 

The  mean  pressure  for  August  was  29.94  inches;  highest  observed,  30.18 
inches,  at  Cresco  on  the  9th;  lowest,  29.63  inches,  at  Omaha  on  the  22d. 

The  first  half  of  the  month  was  cooler  than  usual,  and  during  the  most 
of  the  last  half  it  was  unseasonably  warm,  the  mean  temperature  for  the 
state  being  71.2^,  as  shown  by  the  records  of  110  stations.  The  mean  for 
the  northern  section  was  67.8^;  central  section,  71.6^;  southern  section, 
74.3^.  The  average  was  therefore  about  normal.  The  maximum  tempera- 
ture reported  was  103^,  at  Clarinda  and  Council  Bluffs  on  the  20th,  and  the 
lowest  was  40^,  at  Britt  on  the  1st.  There  was  an  average  monthly  range 
of  47.4<*. 

The  average  precipitation  for  the  state  was  3.44  inches,  as  shown  by  the 
records  of  118  stations.  This  amount  is  slightly  above  the  average  of  recent 
years.  The  distribution  was  very  unequal,  the  lowest  amount  reported 
being  .68  of  an  inch,  at  Adair,  and  the  largest  total  10.56  inches,  at  Bona- 
parte. The  averages  by  districts  were  as  follows:  Northern  district,  3.43 
inches;  central,  3.71  inches;  southern,  8.17  inches. 

The  average  number  of  clear  days  was  17;  partly  cloudy,  9;  cloudy  5. 

OBSERVBRS'  NOTES. 

Bonaparte— Hon.  B.  R.  Vale.  Rainfall,  10.55  inches;  for  the  year  up 
to  date,  41.14  inches,  which  exceeds  any  since  this  office  kept  a  record. 
Very  warm  at  close  of  month. 

Britt— Georqe  p.  Hardwick.  Electrical  storm  night  of  the  19th,  with 
high  winds  blowing  down  corn  and  other  crops.  Some  live  stock  killed  by 
lightning. 

CeitterW//e— George  Goodlander.  No  severe  storms  except  heavy 
rain  on  the  7th.    If  weather  continues  warm  corn  will  do  well. 

C/fnton— Luke  Roberts.  The  heavy  rain  of  the  15th  and  16th  was 
accompanied  by  terrific  thunder  and  lightning,  doing  damage  in  many 
places.    Rainfall  was  much  above  normaL 

Cresco— Gregory  Marshall.  The  month  ends  very  hot  and  dry; 
pastures  are  burned  up,  grass  seeding  is  killed,  and  com,  which  was  quite 
promising,  is  reduced  by  25  per  cent.  Rainfall  has  been  below  average  for 
past  four  months. 

Forest  City — ^J.  A.  Peters.  Very  wet  month  for  August.  Ground  in 
splendid  condition  for  plowing.  Corn  will  be  out  of  danger  of  frost  by  Sep- 
tember 10th  to  16th. 

Hi7ia6o/dt— Henry  8.  Wells.  A  portion  of  the  corn  badly  blown 
down.  Hay  and  grain  well  secured.  Com  has  matured  rapidly  the  past 
ten  days. 
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Logaa. — Mb8.  M.  B.  Stebn.  The  month  has  been  very  dry  and  hot. 
Hot  winds  one  day. 

Weat  Bend—FBUj.  DORWBILVB.  A  pleasant  month.  The  first  half 
rather  cool.    Small  grain  yielding  above  the  average. 

Clinton—DTL  LUKB  ROBERTS.  August,  1898,  an  exceptionally  enjoy- 
able summer  month,  had,  so  to  speak,  a  marked  individualism  as  compared 
with  the  same  month  in  any  of  the  last  twenty  years,  where  the  normal 
precipitation  was  2.84  inches,  while  in  August,  1898,  it  was  7.87  inches, 
being  5.03  inches  in  excess  of  normal,  and  greater  than  any  August  except 
that  of  1885,  when  the  precipitation  was  10  02  inches,  or  2.15  inches  more 
than  that  of  1898. 

There  were  nine  days  on  which  rain  fell.  In  the  storm  which  com- 
menced on  the  15th,  .45  of  an  inch  of  water  fell  in  the  morning  before  6 
o'clock;  then  at  6:40  P.  M.  a  severe  storm  set  in,  lasting  until  4:45  a.  m. 
the  16th,  and  precipitated  3.01  inches  of  water,  making  3.46  inches  in  about 
twenty-four  hours.  This  downpour  was  accompanied  by  a  frightful  and 
terrorizing  electric  storm,  the  lightning  doing  damage  in  many  places. 

A  storm  similar,  but  of  somewhat  less  severity,  occurred  on  the  evening 
of  the  23d,  between  5:50  and  8  o'clock,  leaving  two  inches  of  water. 

AUGUST  STORMS. 

Though  August  is  usually  the  mildest  period  of  the  year  in  this  region, 
the  month  of  August,  1898,  brought  •  severe  wind  and  hailstorms,  with 
violent  electric  disturbance,  extending  over  considerable  areas  of  the  state. 

On  the  evening  of  the  16th  a  windstorm  of  much  force  passed  through 
the  country  east  of  Fairbank,  near  the  liue  of  Buchanan  and  Fayette 
counties.  The  Waterloo  Reporter  describes  the  storm  as  a  *' cyclone'' 
(tornado)  though  the  reports  do  not  show  the  'usual  effects  of  a  genuine 
funnel-shaped  storm.  The  destruction  of  buildings  and  crops  was  quite 
heavy  within  the  limited  area  over  which  it  passed.  Six  or  seven  houses 
and  other  farm  buildings  were  razed  or  badly  damaged  within  a  short 
distance  of  the  place  where  the  storm  began.  No  human  lives  were  lost* 
but  several  horses  and  other  s'.ock  were  killed. 

The  most  widely  extended  and  destructive  windstorm  of  the  month 
occurred  on  the  evening  of  the  19th.  The  disturbance  was  widespread, 
showing  its  destructive  force  at  numerous  points  in  the  northwestern  part 
of  the  state,  and  extending  as  far  south  as  the  main  line  of  the  North- 
western railway.  Within  this  wide  belt  there  were  many  local  wind- 
squalls  of  much  severity,  and  considerable  destruction  by  hail  and  light- 
ning. The  greatest  destruction  by  hail  occurred  within  an  area  of  10 
miles  wide  and  15  to  20  miles  long,  covering  most  of  the  distance  between 
Spencer  and  Emmetsburg.  The  corn  crop  in  that  area  was  almost  totally 
ruined,  and  other  crops  suffered  great  damage. 

At  Spirit  Lake  and  vicinity  the  windstorm  is  described  as  the  worst  that 
ever  visited  that  region,  with  a  total  rainfall  of  3.50  inches  The  local 
papers  contained  reports  of  losses  and  damage  to  prominent  buildings* 
showing  a  very  heavy  aggregate  of  loss  resulting  from  the  storm  at  that 
point.  Windows  were  broken  by  hail,  houses  and  other  buildings  were 
unroofed  by  wind,  telegraph  and  telephone  poles  were  prostrated,  summer 
cottages  about  the  lakes  were  wrecked  and  trees  were  broken  or  uprooted. 
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At  Milford,  Arnold's  Park,  Monument  Park,  Saperior,  West  Bend, 
Esthernlle,  and  other  localities  in  that  section  the  storm  caused  a  great 
amount  of  damage  and  aroused  much  terror  among  the  people.  The  fol- 
lowing extract  from  the  Estherville  Republican  gives  a  vivid  idea  of  the 
nature  of  the  disturbance: 

Friday  was  one  of  the  most  sultry  days  of  this  month  and  all  day  it 
seemed  to  indicate  a  storm,  but  not  one  of  such  severity  as  came.  About  6 
o'clock  in  the  evening  it  began  to  sprinkle  a  little  and  the  distant  rumble 
of  thunder  could  be  heard  in  the  northwest.  No  one  expected  anythini^ 
more  than  a  severe  thunderstorm.  At  about  7:30,  however,  the  wind  sud- 
denly turned  to  the  northwest  and  north  and  blew  a  terrific  gale  for  fully 
one  hour,  Accompanied  by  some  hail  and  the  heaviest  downpour  of  water 
that  has  visited  ihis  section  for  years.  It  was  almost  a  waterspout.  The 
strongest  buildings  creaked  from  the  force  of  wind  and  several  large 
windows  about  town  were  blown  in  and  the  apartments  flooded.  In  tbe 
country  great  havoc  was  done  generallv  to  corn  and  flax  fields  and  grain 
stacks,  and  hardly  a  windmill  was  left  standing.  In  several  places  the 
roofs  of  barns  were  blown  off.  West  of  Estherville,  and  particularly  at 
Spirit  Lake,  the  storm  was  a  great  deal  more  destructive.  Several  cot- 
tages were  wrecked,  one  residence  was  blown  to  pieces,  the  roof  of  the 
Orandall  House  was  blown  off,  half  of  the  sanitarium  was  smashed  into 
kindling  wood,  the  restaurant  west  of  the  Hotel  Orleans  was  taken  up 
bodily  and  carried  across  the  railroad  track  aod  completely  torn  to  pieces, 
the  Moran  boathouse  was  demolished,  the  railroad  tank  badly  damaged  and 
about  half  of  the  platform  of  the  Burlington,  Cedar  Kapids  &  Northern,  in 
front  of  the  Hotel  Orleans,  was  taken  up  and  strewn  over  the  grounds  of 
the  state  fish  hatchery;  one  chimney  on  the  hotel  was  blown  down  and  It 
crashed  clear  through  the  roof,  but  otherwise  the  hotel  did  not  seem  to  be 
injured.  Two  freight  cars  in  Spirit  Lake  were  blown  over  and  two  at 
Montgomery,  one  of  them  being  utilized  for  a  temporary  home  by  John 
Montgomery.  He  was  in  the  car  at  the  time  and  was  badly  shaken  up,  but 
luckily  escaped  without  serious  injury  or  broken  bones. 

The  only  fatalities  heard  of  occurred  near  Petersburg,  a  few  miles  north 
of  Superior.  Mr.  and  Mrs.  Eglenstein  were  living  in  a  barn  not  far  from 
the  state  line.    The  barn  was  blown  to  pieces  and  both  occupants  killed. 

The  wind  and  rain  was  followed  by  an  electrical  storm  of  great  severity 
and  also  magnificence.  In  Estherville,  Painter  Greenfield  was  struck  by 
lightning  and  his  shoes  completely  torn  off,  and  his  stockings  perforated 
with  holes  as  If  made  with  shot.  He  was  badly  shocked,  but  is  recoveriog. 
Marcus  Coon,  who  was  near  Mr.  Greenfield  at  the  time,  was  smoking  a  briar 
pipe  that  had  a  metal  band  about  the  stem.  The  lightning  tore  this  off  and 
pulled  the  bowl  and  stem  of  the  pipe  from  the  mouthpiece,  leaving  Mr. 
Coon  with  only  the  latter  sticking  from  his  mouth. 

At  the  residence  of  F.  C.  Williams  the  electrical  fluid  cut  up  some  queer 
antics.  It  seemed  to  come  in  under  the  door  in  a  blaze  and  crackled  in  an 
alarming  manner.    Clarence  Williams  was  severely  shocked. 

Newspaper  clippings  have  been  received  showing  that  the  storm  of  the 
evening  of  the  19th  reached  localities  in  Boone  and  Story  counties,  causing 
considerable  damage  and  bringing  a  heavy  fall  of  rain.  Charles  Basset t,  a 
farmer  residing  near  Boone,  was  killed  by  lightning,  and  the  same  bolt 
killed  a  valuable  team  belonging  to  Bassett.  And  northeast  of  Ames  light- 
ning destroyed  a  barn  containing  150  tons  of  hay,  belonging  to  Orrin  Shaw. 
Near  Reinbeck,  Grundy  county,  a  barn  was  burned  by  lightning,  causing 
loss  of  hay  and  seventeen  cows  and  calves.  The  details  of  losses  would  fiU 
many  columns. 

The  following  interesting  item  is  clipped  from  the  Mt.  Ayr  News  of 
August  26th:  '*  The  barn  of  James  Moore,  south  of  Kellerton,  was  struck 
by  lightning  Tuesday,  August  23d.    The  electricity  seemed  to  penetrate 
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every  part  of  the  building,  whiob  was  immediately  wrapped  in  flames.  Nine 
men  and  eleven  horses  were  in  the  barn,  but  all  got  out  safely.  Besides  the 
barn,  twenty  tons  of  hay,  350  bushels  of  oorn,  and  farm  implements  were 
destroyed." 


THE  AUGUST  CLOUD-BURST  IN  DE8  MOINES  COUNTY— BY  MAURICE  BICKER.* 

It  is  my  purpose  to  give  merely  a  statement  of  facts  concerning  the 
storm  which  deluged  Des  Moines  county  the  morning  of  August  16, 1898.  I 
believe  it  was  the  heaviest  rainfall  ever  noted  in  the  United  Siaies  for  the 
period  of  its  duration,  and  while  the  area  covered  was  not  large,  it  proved 
to  be  very  destructive.  No  doabt  there  have  been  storms  in  which  the  pre« 
cipitation  was  as  heavy  where  no  one  saw  flt  lo  chronicle  the  eveot.  Many 
great  disasterb,  as  the  Johnstown  flood,  with  a  greater  area  and  less  precipi- 
tation, have  become  historic,  because  of  loss  of  life. 

My  attention  was  called  to  the  excessive  rainfall  that  momiog  at  day- 
light by  the  little  swollen  creek  which  divides  South  from  West  Hills  in  the 
city  of  Burlington.  Yet  this  was  in  the  very  edge  of  the  storm.  The  news- 
papers contained  many  sensational  stories  of  narrow  escape  from  loss  of 
life,  damage  to  county,  city,  railroad  and  farming  interests.  I  read  these 
with  no  special  interest  and  dismissed  their  estimates  of  16  to  20  inches  of 
rain  in  Flint  valley  as  exaggerations  so  commonly  found  in  popular  accounts 
of  natural  phenomena.  As  soon  as  the  tracks  were  repaired  I  had  occasion 
to  make  many  trips  by  rail  through  the  flooded  district.  The  terrible 
strength  of  the  water  flow  then  became  apparent  and,  noting  the  limited 
drainage  area  of  Dry  Branch  in  particular,  I  began  to  take  more  interest  in 
the  event,  believing  at  this  time  that  the  real  precipitation  must  be  about 
five  or  six  inches.  I  have  since  made  a  thorough  canvass  of  the  county  and 
record  for  those  interested  in  these  phenomena  only  those  things  which  are 
bsyond  dispute. 

At  10  o'clock  on  Monday  night,  August  16th,  it  began  to  rain.  The  pre- 
cipitation was  not  extraordinarily  heavy,  and,  while  it  rained  steadily,  no 
one  noticed  that  there  was  anything  unusual  about  it.  According  to  good 
authority  the  so-called  cloud-burst  began  about  2  o'clock  A.  M.  and  ceased 
shortly  after  4.  It  rained,  more  or  less,  for  an  hour  later,  however.  A 
liberal  estimate  of  time  for  the  heavy  rain  is  three  hours.  The  precipita- 
tion outside  of  these  hours,  from  all  accounts,  could  hardly  have  been  more 
than  two  inches. 

The  area  of  heavy  rainfall  can  be  approximately  bounded  on  the  south 
by  the  divide  between  Spring  creek  and  Flint  river.  The  former  stream 
was  not  out  of  its  banks.  Keokuk  reports  a  trace  only.  The  county  line 
forms  a  close  boundary  on  the  west,  Yarmouth  being  in  the  edge  of  the 
heavy  rain,  but  suffered  only  from  lightning.  Washington  reports  1.72; 
Iowa  City,  .40.  The  north  boundary  of  very  heavy  rain  is  not  far  above  the 
county  line,  Wapello  reporting  5.16.  On  the  east,  the  river  was  the  bound- 
ary for  excessive  rain,  although  the  precipitation  was  heavy  as  far  east  as 
Biggsville,  III.  This  maps  out  two-thirds  of  Des  Moines  county,  or  approx- 
imately 250  square  miles.  The  Flint  river  and  its  tributaries  drain  one- 
half  of  this  area.    Dry  Branch,  Yellow  Springs,  Dolbee  and  Swank  creeks 

*Pai>eT  read  before  the  Iowa  Academy  of  Sciences,  December  28, 1898. 
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drain  the  remainder,  save  a  strip  of  three  miles  in  width,  which  drains 
north  into  Louisa  county.  Dry  Branch  drains  only  about  eleven  square 
miles,  yet  its  waters  caused  much  damage.  Yellow  Springs  creek  dridns  a 
much  larger  area  and  carried  perhaps  more  water  proportionately  to  its  bed 
than  Dry  Branch. 

It  is  not  easy  to  estimate  the  rainfall  accurately.  There  was  no  rain 
gauge  in  the  county  at  this  time.  I  shall  give  some  of  the  reports  aa  I 
obtained  them.  Great  care  has  been  taken  to  get  accurate  and  truthful 
accounts  of  this  phase  of  the  investigation. 

Mr.  J.  W.  Merrill,  editor  of  the  Mediapolis  New  Bra^  vouches  for  this 
story:  A  large  circular  windmill  tank,  with  nearly  straight  sides,  stood 
removed  from  buildings  upon  level  ground.  It  had  never  been  used  aa  a 
tank  and  was  dry  Monday  night.  It  had  a  semi-circular  cover  which  was 
open,  exposing  one-half  the  tank  to  the  rain.  The  water  in  the  tank 
measured  twelve  inches  in  depth  on  Tuesday  morning.  We  will  grant  that 
some  of  the  water  in  the  tank  ran  in  from  the  half  which  was  covered.  Yet, 
had  it  all  run  in — and  it  could  not — there  would  have  been  a  rainfall  of 
twelve  inches.  If  the  .tank  had  been  perfectly  level  would  more  than  one- 
half  the  water  which  fell  on  the  cover  have  entered  the  tank? 

In  Dry  Branch  valley  below  Latty,  six  miles  south,  lives  a  member  of 
the  county  drainage  board,  a  man  whose  judgment  can  be  relied  upon.  He 
states  that  on  Monday  night  an  empty,  straight-sided  tin  can,  which  was 
used  for  mixing  spray  fluids  for  fruit  trees,  was  left  in  open  ground. 
The  can  was  about  fifteen  inches  in  diameter  and  sixteen  inches  high.  At 
5  o'clock  the  can  was  full  and  running  over.  North  of  West  Burlington 
lives  a  truck  gardener,  who  left  standing  in  the  garden  several  sprinkling 
pots,  whose  open  tops  are  half  covered  with  tin  in  the  usual  manner.  These 
ought  to  have  shed  one-half  the  water,  yet  daylight  found  them  all  with 
eight  or  nine  inches  of  rainwater  in  them. 

Other  less  reliable  cases  have  come  to  my  notice,  where  the  hole  of  a 
barrel  becomes  the  outlet  for  overflow,  etc.  The  instances  given  suffice  to 
show  the  character  of  the  information  which  leads  me  to  firmly  believe  that 
over  an  area  of  fifty  square  miles  at  least  sixteen  inches  of  water  fell  in 
three  hours. 

The  instauces  of  incredibly  rapid  rise  in  streams,  even  when  already  in 
the  flood  plains,  seem  to  corroborate  the  estimates  given  above,  while  the 
records  at  the  Mississippi  bridge  at  6  1E>.  m.,  August  16th,  show  a  state  of  4 
feet  6  inches,  a  rise  of  3  feet  2  inches.  When  we  remember  that  local  rain 
seldom  affects  the  stage  of  water  noticeably,  and  take  into  account  the  lim- 
ited area  of  the  storm,  we  must  readily  see  that  something  extraordinary 
must  have  happened.  The  rain  extended  some  distance  up  the  river,  it  is 
true,  Clinton  reporting  3.01,  Davenport  2.24. 

The  erosion  was  well  in  keeping  with  the  figures  given  for  rainfall. 
Little  idea  can  be  conveyed  of  the  force  of  the  water*  which  tore  up  trees 
twelve  inches  in  diameter  and  floated  rocks  weighing  hundreds  of  pounds 
many  feet  from  their  former  location.  Hay  stacks  were  floated  bodily 
against  steel  bridges,  carrying  them  many  hundred  yards  down  stream.  In 
the  city  of  Burlington  whole  timber  piles  floated  from  the  yards  and 
blocked  the  entrance  to  the  great  sewer.  Wagons  and  farm  machinery  of 
all  kinds  went  down  the  Mississippi  river,  together  with  many  dead  ani- 
mals. The  oldest  settler  had  never  seen  the  water  so  high  in  these  valleys. 
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Many  houses,  barns,  sheds,  eto.,  were  flooded,  and  this  In  spite  of  the  rapid 
fall  of  these  streams,  which  here  break  through  the  escarpment  to  the 
Mississippi. 

The  upper  valleys  broaden  out  with  many  fertile  plats,  often  planted  in 
truck  and  garden  produce.  The  lower  stream  has  low  banks  through  the 
flood  plain  of  the  Mississippi.  The  rush  of  water  necessarily  did  very  great 
damage  to  both  crops  and  soil.  In  many  cases  acres  of  ground  which  had 
been  fall  plowed  were  denuded  of  soil  and  left  covered  with  sand  and 
pebbles. 

Flint  river,  which  formerly  entered  into  O'Connell  slough  after  parallel- 
ing its  course  for  half  a  mile,  cut  a  new  channel  directly  through  cornflelds 
to  the  slough,  tearing  out  acres  of  soil  with  crops  and  timber.  A  raft  of 
logs  belonging  to  the  J.  D.  Harmer  Manufacturing  company  went  down 
before  it  like  straws.  OTonnell  slough,  which  had  been  the  storage  place 
for  logs  in  summer  and  steamboats  in  winter,  was  piled  with  the  debris, 
which  will  cost  $16,000  to  remove  unless  the  ice  and  high  water  next  spring 
can  scour  it  out.  Manufacturing  establishments  situated  upon  the  slough 
will  otherwise  be  cut  off  from  navigation. 

Hawkeye  creek,  a  covered  sewer  through  Burlington,  became  clogged 
with  floating  lumber  and  caused  much  damage  to  lumber  yards,  a  foundry, 
the  pickling  works  and  the  Murray  Iron  works.  The  stone  apron  at  its 
mouth  went  out.  The  clearing  of  the  sewer  and  the  rebuilding  of  the 
apron  will  cause  the  city's  heaviest  bill  for  damage.  The  county  lost 
twenty-three  bridges,  some  of  which  have  been  replaced  at  an  immediate 
outlay  of  $16,000.  The  Burlington,  Cedar  Rapids  &  Northern  railway  lost 
nearly  two  miles  of  track  and  flve  bridges.  The  bridges  which  replaced 
the  lost  ones  are  fine  steel  spans,  much  better  than  the  old  ones,  costing 
$30,000.  The  loss  to  land  owners  is  hard  to  estimate,  but  must  have  been 
very  heavy  in  crops  and  damage  to  soil.  The  loss  of  live  stock  drowned 
would  probably  have  been  almost  as  heavy  had  it  occurred  in  daylight, 
owing  to  the  very  rapid  rise  of  the  streams.  The  estimate  of  $100,000 
total  loss  is  not  far  from  correct. 

There  are  many  other  interesting  features  which  should  be  written  up. 
The  weather  conditions  can  be  obtained  from  the  Weather  Bureau.  The 
map  for  the  date  shows  a  low  reaching  into  Iowa,  but  would  not  warrant  a 
forecast  of  general  rain.  The  energy  liberated  by  so  heavy  a  fall  of  rain 
would  form  an  interesting  study.  I  have  collected  some  data  concerning 
similar  storms  in  previous  years.  The  heaviest  fall  that  has  come  to  my 
notice  was  fifteen  inches,  at  Wilmington,  Del.,  on  the  29th  of  July,  1839. 

SEPTBMBBB. 

The  mean  barometric  pressure  for  the  month  was  29.98  inches.  The 
highest  observed  was  30.60  inches,  at  Cresco,  on  the  10th;  lowest,  29.62 
inches,  at  Des  Moines,  on  the  4th  and  29th. 

The  mean  temperature  of  September  for  the  state  at  large  was  66.3^, 
which  is  slightly  above  the  normal  for  the  month.  The  mean  of  the  north- 
ern section  was  63.4;  central  section,  65^;  southern  section,  67.6^.  Clarinda 
reported  the  highest  monthly  mean,  72.6.  The  highest  temperature 
reported  was  99^,  at  Galva,  on  the  1st,  and  the  lowest  was  29^,  at  Britt, 
Estherville,  Sibley  and  Spencer,  on  the  30th. 
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The  average  precipitation  for  the  Btate  was  2.09  inches,  slightly  below 
the  September  normal.  By  sections  the  averages  were  as  follows:  North- 
em  section,  1.38  inches;  central  section,  2.67  inches;  southern  section,  4.02 
inches.  The  maximum  amount  reported  was  8.46  inches,  at  Fort  Madison; 
least  amount,  .41  of  an  inch,  at  EstherviUe. 

There  were  16  clear  dajs,  6  cloudy  and  9  partly  cloudy. 

OBSEBVEBS'  NOTES. 

AtlAtttie—J.  W.  Love.    Thin  ice  formed  on  the  morning  of  the  30th. 

A7ta— David  fi.  Hadden.  On  the  2d  a  low,  fiat,  but  bright  aurora  was 
observed.    A  very  dry  month. 

Bonaparte— Hon.  B.  R.  Valb.  Another  wet  month;  7.30  inches  rain- 
fall following  August  with  10.55,  and  35.12  the  last  five  months,  and  48.24 
since  January  1st,  is  evidence  sufficient  that  the  soil  is  full  of  water.  EVkU 
seeding  not  nearly  done. 

CeiiterFf7/e— Geobgb  Goodlandeb.  Very  warm  and  dry  during  the 
entire  month. 

Clinton — LUKE  ROBEBTS.  A  fine  month  for  the  maturing  of  crops. 
Latter  part  of  the  month  warm. 

EatberriUe^U.  L.  Abcheb.  Killing  frost  on  the  30th;  thin  ice  formed 
on  standing  water. 

Forest  City — J.  A.  Petebs.  Corn  all  out  of  the  way  of  frost.  A  splen- 
did fall  for  all  kinds  of  work.  Pastures  afford  plenty  of  feed  for  cattle. 
Great  deal  of  fall  plowing  done.    Hog  cholera  quite  bad. 

Grand  Meadow — F.  L.  WILLIAMS.  Ice  formed  on  low  ground  on  morn- 
ing of  12th;  no  damage  on  high  ground.    Extremely  warm  and  dry. 

Larrabee — H.  B.  Stbevbb.  Another  warm  September.  Vegetation  on 
low  ground  killed  by  frost  on  30th.    Corn  ripe. 

OskaJooaa — JOSEPH  BOYD.  The  month  of  September  was  noted  for 
high  and  low  temperature,  which  was  favorable  for  maturing  the  com. 

OWd— H.t).  MiLLEB.  The  most  tender  vegetation  is  green  yet.  The 
corn  crop  in  .this  county  is  the  largest  ever  known. 

Sidney— G.  V.  SwEABiNGEN.  A  severe  thunder  and  hailstorm  the  5th, 
which  damaged  all  kinds  of  fruit;  stripped  apple  trees  and  grapevines  of 
about  all  their  fruit.  A  strip  from  four  to  six  miles  wide  crosses  the 
county  from  west  to  east.    Hail  as  large  as  hens'  eggs  and  smooth. 

OCTOBBB. 

The  mean  pressure  for  the  month  was  30.2  inches.  The  highest  observed 
was  30.55  at  Clarinda,  on  the  30th;  lowest,  29.39  at  Davenport  and  Des 
Moines  on  the  17  th. 

The  month  of  October  was  cooler  than  usual,  with  more  than  the  normal 
amount  of  precipitation.  The  first  half  of  the  month  was  generally  fair  and 
seasonable,  and  the  last  half  wet  and  cold,  with  storms  of  unusual  severity. 

The  average  temperature  for  the  stale  was  47.6^,  which  is  about  3^  below 
the  October  normal.  The  average  for  the  northern  section  was  45.8^;  central 
section,  47.2^;  southern  section,  9.5^.  The  highest  temperature  reported 
was  90^  at  Maquoketa  on  the  3d;  lowest  temperature,  17^  at  EstherviUe  on 
the  31st. 

The  average  precipitation  for  the  state  was  3.66  inches,  which  is  about 
1.33  inches  above  the  October  average.    By  sections  the  averages  were  as 
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follows:  Northern  seotioDi  3.M  inches;  central  section,  3.76  inches;  southern 
section,  3.42  inches.  The  maximum  amount  for  the  month  was  6.75  inches 
at  Ridgeway;  least  amount  reported,  1.27  inches  at  Larch  wood.  The 
greatest  dally  precipitation  was  3.42  inches  at  Hawkeye  on  the  21st.  Snow 
fell  at  various  localities. on  the  17th,  18th  and  25th.  There  were  7  clear 
days,  9  partly  cloudy,  and  15  cloudy.  The  average  percentage  of  sunshine 
was  unusually  low. 

OBSERVERS'  NOTES. 

A/too— lELos.  N.  W.  BoWBiiL  First  frost  on  the  6th;  second  frost  on 
14th  and  froze  ice.    On  26lh  ice  formed  half  an  inch  thick. 

Amana — Conrad  Schadt.  First  killing  frost  on  the  14tb,  but  many 
tender  plants  escaped  total  destruction.  The  snowstorm  on  the  25th  was 
quite  unusual  for  this  month.  It  was  like  a  regular  blizzard,  only  not  so 
cold.  When  it  ceased  the  snow  measured  4  inches,  and  trtfces  of  the  snow 
were  still  visible  on  the  30th. 

Atlantic— J.  W.  LovE.  Severe  snowstorm  on  the  17th,  melting  in  large 
part  as  it  fell. 

A/ta— David  E.  Hadden.  First  snow  of  the  season  fell  on  the  17th— «n 
old-fashioned  blizzard,  with  high  northwest  wind,  continuing  until  early 
morning  of  the  18th.  About  six  inches  of  heavy  snow  remained  on  the 
ground  after  the  storm,  and  it  would  have  made  fully  nine  inches  in  all  if 
it  had  been  colder.  It  was  the  severest  sborin  at  this  time  of  year  for 
eighteen  years. 

Bonaparte— B.ON.  B.  R.  Vale.  A  cold,  wet  month,  not  favorable  for 
fall  grain  or  the  maturing  of  corn;  soil  full  of  water. 

Bedford— Pbof.  E.  H.  Griffin.  Snow  fell  from  before  daylight  till 
night  on  the  17th,  the  greatest  depth  observed  being  4  inches.  There 
had  been  no  killing  frost  and  vegetation  was  nearly  as  green  as  in  midsum- 
mer. Rain  and  snow  on  the  25th;  first  freeze  on  26th.  Petunias  and  many 
other  flowers  were  not  frozen  until  the  26th. 

Cresco— Gregory  Marshall.  The  first  real  killing  frost  was  on  the 
22d,  and  up  to  that  date  tomato  plants  were  growing  green  in  the  yards. 

Clinton— Dr.  Luke  Roberts.  The  storm  of  the  25th  was  rain,  snow  and 
wind;  the  snow  clinging  tenaciously  to  trees  and  shrubs.  Most  of  the  trees 
had  parted  with  few  of  their  leaves  and  consequently  held  more  snow  than 
the  limbs  had  strength  to  support,  and  great  damage  resulted.  Corn  was 
also  damaged  badly 

Dows—R.  E.  Fuller.  First  frost  of  the  fall  occurred  on  the  6th;  and 
on  the  14th  there  was  a  killing  frost,  exceeding  severe. 

Denison—JAMKS  H.  HOLMES.  First  killing  frost  on  the  6th;  snowed  all 
day  on  the  17  th. 

Bldoa—T,  Madden.  On  the  14th  the  first  killing  frost  was  noted;  on 
the  26bh,  rain,  enow  and  sleet. 

Forest  City — J.  A.  Peters.  October  has  been  a  very  wet  month,  pas- 
tures are  good,  and  conditions'  were  favorable  for  farm  work,  except 
threshing. 

Fort  Afadison— Miss  L.  A.  McCready.  The  storm  of  the  25th— rain, 
snow  and  wind — caused  considerable  damage  to  trees. 
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GreenSeld—J.  6.  Culver.  On  the  7th  tree  toads  were  heard;  first  snow 
fell  on  the  17th,  with  heavy  north  wind;  on  the  20bh  first  ice  observed. 

Grundy  Center— Gwyaxm  F.  ELLIS.  October  18th  the  first  snow  of  the 
season  began  falling  at  5  a.  m.,  and  changed  to  rain;  many  potatoes  still 
unharvested. 

Grand  Meadow  (Clayton  Co.)— F.  L.  Williams.  On  the  17th  and  18ih, 
2.60  inches  of  rain  fell,  and  mostly  went  into  the  soil.  On  the  25th  a  heavy, 
wet  snow  fell  nearly  all  day;  surface  of  ground  is  very  wet. 

Humboldt—^,  S.  Wells.  Snow  on  the  17 uh;  probably  about  4  inches. 
The  month  has  been  good  for  pastures  and  for  seed  to  germinate;  com  is 
being  cribbed  in  good  condition. 

Iowa  Falls — J.  B.  Parmelee.  A  continuous  rain  fell  from  early  morn- 
ing of  the  l€th  to  3  p.  M.  on  the  17th;  on  18th,  rain  and  snow  flurry. 

£eosaixgtia— John  H.  Landes.  Snow  fell  nearly  all  day  on  the  25th, 
but  most  of  it  melted  as  it  came  and  only  2  inches  remained  when  the  storm 
oeased. 

Logan — Mrs.  M.  B.  Stern.  The  17th  brought  an  unusual  snowstorm 
for  the  season;  the  next  morning  I  found  10  inches  of  wet  snow  on  the 
ground,  and  1.63  inches  of  water  la  the  gauore. 

Monticello—C.  E.  Heisey.  A  heavy  snowstorm  visited  these  parts  on 
25th,  falling- from  9  p.  m.  on  the  24th  till  6  p.  M.  on  the  25th,  making  .90  of 
an  inch  when  melted;  sail  to  be  the  hardest  storm  on  record  for  October. 

Mamballtown — C.  M.  CoOK.  Light  frost  on  the  6th;  heavy  frosts  on 
14th,  23d  and  3l6t. 

Newton — A.  LUFKiN.  Last  half  of  the  month  was  very  unfavorable  for 
farming  operations. 

OWd— B.  C.  Miller.  Snow  fell  on  the  18:.h,  but  melted  as  it  came. 
Snow  on  the  25th  was  very  damp,  leaving  6  inches  on  the  ground  at  close  of 
storm.    It  was  the  worst  storm  in  October  for  35  years. 

O/iit— Rev.  Nathan  Potter.  A  remarkable  snowstorm  occurred  on 
the  25th,  melting  about  half  as  fast  as  it  came,  leaviag  6  inches  at  its  end- 
ing.   Leaves  were  green,  and  it  was  a  remarkable  sight  for  this  latitude. 

Pella—T.  W.  Cox.  First  heavy  frost  on  14th,  killing  all  vegetables. 
On  the  18th  light  snow,  melting  as  it  fell.  On  the  25th,  snow  fell  from  6 
A.  M.  till  12  M.,  and  melted  rapidly. 

St,  Charles — B.  D.  MiNARD.  Tender  plants  killed;  patunias,  chrysan- 
themums, pinks,  verbenas,  pansies  and  other  hardy  plants  were  still  grow- 
ing at  close  of  the  month. 

Sidney— G,  V.  SWEARINGEN.  On  the  17th  a  very  wet  snow  f  11,  making 
2.75  inches  of  water  when  melted,  the  heaviest  that  has  fallen  herd  in  the 
forty-one  years  I  have  lived  in  this  place.    On  the  25th  1  inch  of  snow  fell. 

Tara— W.  E  Humphrey.  Heavy  white  frost  on  the  I4th.  On  the  17th 
1  inch  of  snow  fell,  with  cold  northwest  wind. 

Villisca — C.  E.  Matteson.  Storm  of  16th  and  17  th  was  severe  on  stock, 
because  unseasonable.  Light  snow  flurries  on  the  25th.  From  the  16th  to 
21st  the  sun  was  visible  onl7  1>  minutes. 

Wapello— G,  W.  Schofield.  An  unprecedented  snowstorm,  almost  a 
blizzard,  occurred  on  the  25th;  3  inches  of  snow  was  on  the  ground  when  it 
ceased.    Bad  weather  for  drying  corn. 

WAitteo— Prank  P.  Butler.  First  snow  on  18th;  cold,  wet  month. 
Corn  husking  about  two  weeks  behind  usaal  time;  yield  of  corn  good. 
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West  Branch — A.  A.  Madson.  Light  snow  with  rain  on  18th;  snowed 
from  6  A.  M.  till  5  P.  M.  on  the  25th,  with  strong  northwest  wind. 

NOVEMBER. 

The  mean  pressure  for  Novembar  was  30.06  inches;  the  range  for  the 
state  was  1.23  inches. 

The  first  and  second  decades  of  the  month  were  generally  mild,  but  the 
last  decade  brought  severe  storms  of  rain,  snow  and  sleet,  and  weather  of 
the  wintry  type.  The  advent  of  winter  was  nearly  a  week  earlier  than 
usual  in  this  section. 

The  mean  temperature  for  the  etate  was  32.2^,  as  shown  by  records  at 
112  stations.  By  sections  the  averages  were  as  follows:  Northern  section, 
29.8^;  central  section,  32.2^;  southern  sectioo,  34.5^.  The  state  average, 
32.2^,  is  slightly  below  the  normal  for  November. 

The  precipitation  by  sections  was  as  follows:  Northern  ssction,  1.66 
inches;  central  section,  1.40  inches;  southern  section,  1.41  inches;  average 
for  the  state,  1.50  inches.  The  pracipitation  was  largely  in  the  form  of 
snow  and  sleet,  and  was  fairly  well  distributed.  The  **  norther''  on  the 
2 1  St  and  22d  was  unusually  severe  for  the  month  of  November.  At  Sioux 
City  on  the  22d  the  wind  attained  the  extreme  velocity  of  60  miles  per  hour. 

observers'  notes. 

Aha— David  E.  Hadden.  A  **  norther  "  raged  all  day  of  21st,  the  high 
northwest  gales  continuing  until  evening  of  the  22d.  Snow  drifted  greatly 
and  in  places  was  five  or  six  feet  deep.  It  was  one  of  the  severest  blizzards 
in  this  section  for  many  years.  A  cold  wave  followed  which  continued 
nearly  all  week. 

Bonaparte^B,  R.  VALE.  A  variable  month.  Many  snows  of  small 
importance.    A  poor  month  for  gathering  corn. 

Dcnison—Z,  H.  HOLMES.  Very  ssvere  storm  all  day  of  2l8t.  Snowed 
and  blowed  until  all  business  and  work  was  stopped. 

Grundy  Center— GEORGE  F.  EiiLis.  Only  half  of  the  corn  crop  has  been 
gathered. 

Homboldt — H.  S.  Wells.  The  snow  caught  the  farmers  with  much 
corn  in  the  field.  Where  it  stands  up  it  is  being  gathered.  Ground  was 
not  frozen  when  snow  came. 

Iowa  Falls— J.  B.  Parmelee.  A  cold  rain,  freezing  as  it  fell,  began  at 
5  A.  M.  of  the  21st,  and  continued  to  about  10  A.  M.,  when  it  gradually 
changed  to  sleet  and  snow,  wind  changing  to  northwest.  By  night  a  genu- 
ine blizzard  was  in  progress,  continuing  all  night  and  till  noon  of  the  22d. 

Larrabce—B..  B.  Strever.  A  blizzard  raged  on  the  2l8t,  from  early 
morn  till  late  at  night.    Stock  suffered  generally. 

Lion  Grove— J.  W.  HUBBARD.     Sun  dogs  on  the  22d  and  23d. 

Monticello—C  E.  Heiset.  This  has  been  a  severe  month  for  the  farm- 
ers. Tne  different  snowstorms  of  November  20th,  27th  and  28th  have 
caught  a  great  many  of  our  farmer  friends  with  all  the  way  from  ten  to 
fif  y  acres  of  corn  to  pick. 

Sidney— G,  V.  SwEARiNGEN.  Severe  blizzard  the  21st.  Drop  in  tem- 
perature of  64^  in  twenty-eight  hours;  14  2  inches  of  very  light  snow  fell. 

Toledo — Charles  Mason.  The  fore  part  of  the  month  was  rather 
mild  and  favorable  for  corn  husking.  The  latter  part  was  stormy  with 
considerable  snow  and  good  sleighing. 
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TbartDAD—C,  R.  Paul.  One  of  the  worst  blizzards  that  ever  visited 
this  section  of  the  country  at  this  time  of  the  year  was  on  the  2l8t.  Four 
inches  of  snow  and  a  very  strong  wind  that  drifted  snow  badly. 

Waabta — H.  L.  Felter.  Big  blizzard  on  the  2l8t.  Coldest  weather 
13^  below  zero  on  the  26th. 

Wbitten — F.  P  BUTLER.  Rain,  sleet  and  snow  on  the  21st;  temperature 
fell  59^  io  thirty-six  hours. 

Wapello— G,  W.  SCHOPIELD.  Thunder  on  the  2l8t;  it  has  been  a  very 
disagreeable  month  for  farmers  in  keeping  them  out  of  the  cornfields. 

Ridge  way — ARTHUR  Betts  A  good  month,  though  the  last  nine  days 
were  decidedly  wintry.  A  good  month  for  fall  work.  Ground  froze  up  on 
the  22d.  The  night  of  the  4ih  was  phenomenally  warm,  mercury  not  goini; 
lower  than  50^.  We  had  sevea  hazy  days  which  farmers  call  Indian  sum- 
mer. There  was  constant  lightning  in  the  east  on  the  4th  in  the  evening, 
after  the  warm  night  and  two  warm  days. 

DECEMBER. 

The  mean  pressure  for  the  month  was  30.18  laches.  Clarinda  reported 
the  highest,  31.07  inches  on  the  9tb;  lowest,  29.43  inches,  at  Dubuque,  on 
the  29tb. 

The  month  was  colder  than  usual  in  all  parts  of  the  state.  The  monthly 
mean  as  deduced  from  reports  of  111  stations  was  18. 1°.  The  highest  monthly 
mean  was  27.1^  at  Ft.  Madison,  aod  the  lov^est,  9.*:°  at  Estherville.  The 
mean  temperature  by  sections  was  as  follows:  Northern  section,  15.1^; 
central  section,  18.3°;  southern  section,  20.8°  The  highest  temperature 
reported  was  00°  at  Wapello  on  the  29th;  lowest,  25°  below  zero  at  Elsther^ 
viUe,  Mason  City  and  Ruthven,  on  the  31st  There  were  several  cold  waves 
during  the  month;  the  most  severe  cold  waves  occurred  on  the  13ih  and 
36th. 

The  precipitation  was  generally  very  light,  the  average  for  the  state 
being  48  of  an  inch.  The  average  for  the  northern  section  was  .28  of  an 
inch;  central  section,  .42;  southern  section,  .73.  The  range  was  a  trace  at 
Mason  City,  and  1.70  inches  at  £ldora.  There  were  15  clear  days,  8  partly 
cloudy  and  8  cloudy.  The  highest  wind  velocity  was  44  miles  an  hour  at 
Sioux  City,  on  the  24th. 

observers'  notes. 

A/ta— David  E.  Hadden.  Norther  in  afternoon  of  S9th,  followed  by 
severe  cold  wave  on  30th.    Temperature  fell  44°  in  eighteen  hours. 

Atnana — C.  SCHADT.  A  large  part  of  the  corn  crop  was  in  the  field  yet 
at  the  beginning  of  the  month,  on  account  of  the  unseasonable  weather  in 
the  fall.  This  month,  however,  although  generally  cold,  was  most  favor- 
able for  gathering  the  crop  in. 

Bonaparte — B.  R.  Vale.  A  pleasant  winter  month,  good  for  all  kinds 
of  winter  worlf  and  stock  feeding.    No  snow  in  this  locality. 

Clinton— T^n.  Luke  Roberts.  December,  1898,  was  cold,  quite  clear 
and  nearly  stormlees,  with  leas  than  normal  force  of  wind.  Mean  tempera- 
ture, 21.1°;  normal  being  24  9°.  Maximum  temperature,  53°;  normal,  63.6°. 
Minimum  temperature,  8°  below  zero;  normal,  9.4°  below  zero.  Mean  tem- 
perature of  the  warmest  day,  which  was  the  29th,  was  35.3°;  normal  being 
44.1°,  or  8.8°  warmer  than  the  warmest  December  day  for  1898.   The  coldest 
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day,  the  Slst,  gave  a  mean  temperature  of  1^  below  zer9,  while  a  December 
normal  for  the  coldest  day  is  9  9^  below  zero.  The  movement  of  the  wind 
was  3,780  miles,  or  660  miles  below  normal.  The  maximum  was  23  miles  an 
hour,  occurring  on  the  6th.  The  prevailing  direction  was  from  the  west. 
There  were  five  dajs  with  storm,  the  total  precipitation  amounting  to  only 
.45  of  an  inch  of  water.    The  total  snowfall  did  not  reach  2  inches. 

Gr&ad  Meadow-^F.  L.  Williams.  The  month  was  cold,  culminating  in 
a  fall  of  46^  in  sixteen  hours  on  the  afternoon  of  the  29th;  mercury  rose 
1.15  inches  in  the  same  time.  Good  sleighing  most  of  the  month.  Cholera 
still  killing  hogs  in  eome  localities;  other  stock  doing  well. 

Orid— H.  C.  Miller.  At  noon  on  the  29th  thermometer  stood  at  49^; 
the  next  morning,  at  7  o'clock,  it  was  zero. 

VilliscB—C,  E.  Matteson.  Total  eclipse  of  moon  on  26th;  total  from 
6:15  to  7  p.  M. 


WEATHER  AT  CLINTON,  1898. 


ANNUAL  REVIEW  BY  DR.  LUKE  ROBERTS. 


The  year  1898  was  an  off  year,  meteorologically  as  well  as  politically. 
None  of  the  conditions  were  normal,  yet  plentiful  harvests  and  general 
prosperity  prevailed.  Few  alarmists  of  any  grade  or  color  were  to  be  seen 
or  heard. 

It  is  interesting  to  note  many  of  the  meteorological  peculiarities  of  the 
year.  The  number  of  storm  days  was  116,  and,  during  the  last  twenty  years, 
was  exceeded  only  in  1884,  which  furnished  125  stormy  dajs.  The  number 
of  cloudy  days  was  129  and  the  number  of  clear  days  141.  The  former, 
during  the  last  20  years,  was  exceeded  only  in  1884,  by  five  days,  and  the 
latter  in  1897  by  two  days,  in  1896  by  one  day,  in  1895  by  six  days. 

The  rainfall  exceeded  any  former  year's  precipitation  during  the  last 
twenty  years  by  3.44  inches;  exceeding  normal  by  11.35  inches.  The  fall  of 
snow  exceeded  normal  by  7.35  inches. 

The  movement  of  the  wind  was  less  than  normal  by  9,850  miles.  The 
first  six  months  famished  an  excess  of  precipitation.  So,  also,  did  October. 
From  the  fact  that  the  last  five  previous  years  were  deficient  in  rainfall,  the 
excess  referred  to  proved  a  great  blessing  to  farming  interefets  as  well  as 
replenishing  springs  and  streams  which  had  for  a  long  time  been  low. 

Notwithstanding  June  precipitation  was  great,  the  condition  of  the  soil 
was  excellent,  and  the  outlook  was  promislog  for  a  generous  harvest. 

January  and  February  furnished  about  thirty  days  of  very  good  sleigh- 
ing. On  the  11th  of  January  the  first  thunder  and  lightning  occurred, 
which,  coming  unannounced  and  terific,  frightened  many  people  by  being 
suddenly  awakened  from  a  sound  sleep,  and  thinking  the  whole  city  was  on 
fire  from  the  intensity  of  light. 

Nearly  every  month  f  araished  an  electrical  storm  of  more  or  less  inten- 
sity. Especially  severe  and  damaging  was  the  one  occurring  on  the  I6th  of 
August. 

A  very  destructive  tornado  passed  over  the  northern  portion  of  Clinton 
county  on  the  afternoon  of  May  18th,  in  which  several  lives  were  lout,  and 
many  thousands  of  dollars'  worth  of  property  destroyed. 
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Notwithstanding^  the  larg^e  per  cent  of  oloudinesB,  the  temperature  and 
moisture  combined  to  bring  growing  crops  to  a  normal  condition  by  the 
last  of  May.  The  drouth  of  July  following  the  excessive  rains  rendered  the 
quality  and  flavor  of  fruits  and  vegetables  inferior. 

The  hay  crop,  however,  was  large,  of  good  quality  and  saved  in  good 
conditio^.  Duriog  July  and  August  farmers  felt  some  uneasiness  as  to  the 
outcome  of  corn,  much  of  it  beiog  ]ate  planttd  and  but  little  of  the  land 
could  be  properly  worked  at  a  seasonable  time  on  account  of  being  too  wet, 
so  that  the  weeds  got  some  advantage. 

And  by  the  time  the  fields  were  in  good  condition  for  the  cultivator 
much  of  the  corn  had  got  so  large  that  the  stalks  were  easily  broken  by 
cultivating.  Besides  these  reasons  the  season  was  so  far  advanced  as  to 
leave  a  too  short  time  for  corn  to  mature  before  frost  might  be  expected. 
The  season,  however,  proved  long  enough,  as  the  first  frost  to  injure  vegeta- 
tion came  later  than  was  ever  known,  to  the  delight  of  everybody. 

The  first  freezing  temperature  occurred  on  the  12ih  of  October — an 
exceptionally  disagreeable  month,  with  only  four  clear  days.  Q  he  foliage 
remained  green  and  beautiful  until  after  the  heavy  snow  and  windstcrm  of 
the  25th,  which  made  havoc  among  trees  and  shrubbery,  breaking  and 
splitting  large  numbers.  About  a  week  elapsed  ere  all  the  snow  had  disap- 
peared, and  with  it  tbe  foliage.  It  was  a  sudden  transformation  of  a  bright 
summer  Into  a  barren  winter,  although  pastures  and  lawns  remained  green 
imtil  November. 

Com,  which  had  been  badly  bent  in  all  directions  by  the  heavy  rains  and 
winds  previously,  was  rendered  difficult  to  harvest,  but  yet  was  in  good  con- 
dition for  cribbing. 

Tbe  weight  of  snow  pressed  it  closer  to  the  ground,  and  not  only 
increased  the  difficulty  of  gathering,  but  did  much  damage  to  the  crop. 
However,  the  weather  was  favorable  to  the  germination  of  wheat  and  rye, 
an  increased  acreage  of  which  had  been  sown. 

The  eleventh  month  was  1.5  degrees  colder  than  a  November  normal — 
there  having  been  but  two  colder  in  two  decades.  Decembt  r  was  cold, 
clear  and  almost  stormless,  which  furnished  the  best  of  conditions  for  the 
formation  of  ice.  The  ice  harvesters  were  pleased,  and  lost  no  time  in  fill- 
ing their  immense  ice  houses  with  a  superior  quality  of  ice,  besides  doing  a 
large  shipping  ousiness. 

CONSPECTUS. 

Highest  temperature,  99^,  July  19th. 

Lowest  temperature,  8^  below  zero,  February  3d  and  December  3l8t. 
Extreme  range  of  temperature,  35P. 
Mean  daily  temperature,  48.5^,  or  1.5^  above  normal. 
Mean  daily  range  of  temperature,  21^. 

Greatest  mean  monthly  range  of  temperature,  27^,  occurring  in  July. 
Least  mean  monthly  range  of  temperature,  16.3^,  occurring  in  October. 
Greatest  daily  range  of  temperature,  39^,  occurring  on  the  3d  day  of 
June;  maximum  being  91^;  minimum  52°. 

Least  daily  range  of  temperature,  3°,  occurring  on  the  2lBt  of  Deoember. 
"Warmest  month,  July,  mean  temperature,  71.8°. 
Coldest  month,  December,  mean  temperature  21.1* 
Warmest  day,  June  24th,  mean  temperature,  84°. 
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Coldest  day,  February  2d,  mean  temperature,  2.5^  below  zero. 

Total  number  of  days  with  maximum  temperature,  90^  or  above,  28;  6  in 
June,  14  in  July,  6  in  August,  3  in  September. 

Total  number  of  days  with  the  maximum  temperature  at  32^  or 
below,  39;  8  in  January,  JO  In  February,  I  in  Maroh,  6  in  November,  14  in 
December. 

Total  number  of  days  with  the  minimum  temperature  at  or  below  32^, 
148;  30  in  January,  25  in  February,  22  in  March,  8  in  April,  8  in  October, 
24  in  November,  31  in  December. 

Mean  daily  cloudiness,  48  per  cent  of  Ihe  surface  of  the  sky. 

Month  with  the  greatest  per  cent  of  cloudiness,  October,  67  per  cent. 

Month  with  the  least  per  cent  of  cloudiness,  July,  24  per  cent. 

Total  number  of  clear  days,  HI. 

Total  number  of  cloudy  days,  129 

Month  with  the  greatest  number  of  clear  days,  July,  21. 

Month  with  the  least  number  of  clear  days,  October,  4. 

Month  with  the  greatest  number  of  cloudy  days,  October,  19. 

Month  with  the  least  number  of  cloudy  days,  July,  3. 

PRECIPITATION. 

Total  depth  of  snowfall,  64  inches. 

Greatest  fall  of  snow  at  any  one  storm,  13  inches,  February  20th. 
Total  precipitation  rain  (and  snow  melted),  46.48  inches. 
Greatest  rainfall  in  24  hours,  4.61  inches,  June  13th.    August  16th  fur- 
nishcdnext,  3.01  inches. 

Month  with  the  greatest  precipitation,  June,  8.02  inches. 
Month  with  the  least  precipitation,  December,  .42  inches. 
Month  with  the  greatest  number  of  storm  days,  October,  15. 
Month  with  the  least  number  of  storm  days,  December,  6. 
Total  number  of  storm  days,  116. 

THE  WIND 

Total  movement  of  wind,  32,776  miles. 

Maximum  velocity  per  hour,  27  miles,  occurring  in  October  and 
November. 

Greatest  monthly  movement,  3,896  miles,  in  February;  least  monthly 
movement,  1,280  miles,  occurring  in  August. 

Prevailing  direction  of  the  wind  was  from  the  observations  taken  at  7 
A.  M  ,  2  p.  M.,  and  9  p.  M.,  show  the  movement  of  the  wind  to  have  been 
from  the  north  87  times,  from  the  northeast  131  times,  from  the  east  96 
times,  from  the  southeast  80  time^  from  the  south  172  times,  from  the 
southwest  165  times,  from  the  west  193  times,  from  the  northwest  169  times. 

Maximum  velocity  of  the  wind  for  January  28  miles  an  hour,  for  Febru- 
ary 21  miles,  for  March  23  miles,  for  April  22  miles,  for  May  20  miles,  for 
June  13  miles,  for  July  18  miles,  for  August  24  miles,  for  September  23 
miles,  for  October  27  miles,  for  November  27  miles,  for  December  23  miles* 

SNOW  AND  FROST. 

The  last  spring  snow  fell  on  the  22d  day  of  March. 
The  first  snow  to  cover  the  ground  made  its  appearance  on  the  25th  day 
of  October. 
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Last  froat  in  spring  severe  enough  to  injure  vegfetation,  AprU  Slst. 
LASt  li^rht  frost  May  12th. 

First  hoar  frost  in  autumn,  Ootober  12th. 

First  killing  frost  in  autumn,  Ootober  14th. 

Number  of  conseoutive  days  without  frost,  162. 

The  temperature  of  the  air  was  at  freezing  point  or  below  for  the  last 
time  in  the  spring,  on  the  21st  day  of  April. 

The  first  in  autumn,  October  14th. 

The  last  day  in  the  spring  when  the  mean  temperature  was  below  32^, 
April  6th. 

The  first  in  autumn,  October  2ftth. 

ELECTRO  METEORS. 

Number  of  auroras  observed,  1,  March  16th. 

Number  of  davs  with  thunder  and  lightning,  29;  1  in  January,  6  in  March, 
1  in  April,  2  in  May,  7  in  June,  4  in  July,  2  in  August,  4  in  September,  1  in 
October,  1  in  November. 

OPTXCAIi  METEORS. 

Number  of  solar  haloes  observed,  6. 

Number  of  lunar  haloes  observed,  16. 

Meteor,  very  fine,  November  16th  and  April  20 bh.  A  fine  rainbow  on 
June  6th  at  6:30  P.  M. 

The  following  interesting  facts  are  gleaned: 

The  extreme  range  of  the  yearly  mean  temperature  of  the  20  years 
was  6^,  the  highest  being  49.8^  in  1894,  and  the  least  43.8^  in  1886.  The 
normal  yearly  temperature  for  the  20  years  is  47^. 

The  total  rainfall  for  the  same  time  was  702.76  inches,  or  68.66  feet,  aver- 
aging 36.14  inches  per  year,  or  a  little  over  .09  of  an  inch  per  day.  Total 
movement  of  wind  during  the  last  7  years  was  847,356  miles,  a  distance 
equal  to  34  times  the  circumference  of  the  earth. 


WEATHER  AT  DES   MOINES,  1898. 


COMPARISON  WITH  PRECEDING  YEAR. 


The  mean  temperature  in  1898  was  49.6°,  which  is  .6°  above  the  normal 
of  the  station  for  twenty-one  years,  against  49.6°  in  1897,  when  it  was  .6° 
above  the  normal.  The  highest  temperature  was  99°,  on  August  30th, 
against  98°  on  September  1, 1897.  The  lowest  tamperature  was  10°  below 
zero,  on  December  31st,  ivgainst  17°  below  zaro  on  January  26,  1897.  The 
mean  relative  humidity  was  72  per  cent,  against  69  per  cent  during  the 
preceding  year. 

'  The  total  precipitation  in  inches  during  1898  was  28.33,  which  is  4.20 
inches  below  the  normal  of  the  station  for  twenty-one  years.  The  greatest 
precipitation  in  any  twenty-four  hours  was  2.19  inches,  against  2.96  inches 
in  1897.  The  total  depth  of  snowfall  was  37  inches,  against  49  inches  in 
1897. 
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The  percentage  of  sunshine  was  60,  against  59  in  1897.  The  average 
hourly  wind  velocity  was  7.6  miles  per  hour,  against  8.1  of  1897.  The  pre- 
vailing wind  direction  in  1898  was  north,  and  of  the  preceding  year  sputh- 
west.  The  highest  velocity  was  40  miles  an  hour  from  the  west,  against  50 
miles  an  hour  from  the  northwest  in  1897.  There  were  182  clear  days,  95 
partly  cloudy  and  88  cloudy  days  during  the  year,  against  183  clear  days, 
82  partly  cloudy  and  100  cloudy  days  in  1897. 

There  were  38  days  oa  which  thunder  was  heard,  against  42  in  1897. 
There  were  no  auroras  during  the  year,  against  1  in  1897. 


ERRATA   FOR  THE  1897  ANNUAL. 


INCHIS. 

Denison  annual  precipitation  should  be. 25.50 

Hampton  precipitation  for  April  should  be 4.96 

Hampton  annual  precipitation  should  be 27.40 

Oenterville  precipitation  for  August  should  be 1.62 

Larrabee  annual  preclpitatioo  should  be 27  38 

Maquoketa  annual  precipitation  should  be 20. 81 

Mt.  Ayr  annual  precipitation  should  be 32.68 

Mt.  Ayr  precipitation  for  November  should  be      92 

Rockwell  City  precipitation  for  December  should  be..     - 220 

Sac  City  annual  precipitation  should  be 22.67 

Spirit  Lake  precipitation  for  November  should  b.) 20 

Spirit  Lake  annual  precipitation  should  be i.  20.39 

Toledo  annual  precipitation  should  be 22.02 

Toledo  precipitation  for  June  should  be 3.11 

Wilton  Junction  precipitation  for  February  should  be 1.45 

Wilton  Junction  annual  precipitation  should  be 30.78 

Winterset  precipitation  for  March  should  be 1.89 

Winterset  annual  precipitation  should  be 36. 16 


IOWA'S  SOIL  PRODUCTS. 


GENERAL  REVIEW  OF  THE  CROP  SEASON,  1898. 


The  winter  months  were  warmer  than  U3ual,  wibh  generally  light  pre- 
•ipitatio?,  and  the  advent  of  spring  was  relatively  early.  March  was  warm 
and  favorable  for  early  farm  operations,  except  in  the  southeastern  counties 
where  tbe  soil  was  s saturated  by  exoesdive  rains.  More  than  the  usual 
amount  of  spring  grain  was  sown  in  March,  and  there  was  a  marked  increase 
in  the  acreage  of  spring  wheat  compared  with  recent  years. 

April  was  nearly  normal  in  all  weather  conditions,  and  generally  favor- 
able for  preparation  of  soil  and  seediog.  The  bulk  of  small  grain  was  sown 
before  the  middle  of  the  montti,  excspt  in  the  extreme  north  and  in  some  of 
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the  southeastern  counties  where  work  was  retarded  by  exoessive  moisture. 

The  first  half  of  May  was  cooler  than  usual,  retarding  the  germination 
of  seed  and  the  growth  of  corn;  but  the  last  half  was  sufficiently  warm  to 
bring  the  temperature  of  the  month  up  to  normal.  The  spring  months 
were  especially  favorable  for  the  growth  of  grass  and  small  grain.  The 
pastures  afforded  ample  feed  for  stock,  and  the  meadows  gave  promise  of  a 
large  crop  of  hay.  On  the  first  of  June,  wheat,  rye,  oats  and  barley  hsd 
made  phenomenal  advancement,  and  the  chief  drawback  was  the  danger  of 
injury  resulting  from  an  excessive  growth  of  straw.  The  bulk  of  the  corn 
area  was  planted  between  the  10th  and  2  Sth  of  May,  and  the  soil  was  in 
excellent  tilth.  The  seed  was  unusually  sound,  and  the  germination  was 
almost  perfect,  resulting  in  an  exceptionally  good  stand.  And  on  the  Ist 
of  June  the  condition  of  corn  was  above  the  average  for  that  date  in  recent 
year«. 

June  was  warmer  than  usual,  with  excessive  moisture  in  a  large  part  of 
the  state,  and  all  the  conditions  were  favorable  for  a  rank  growth  of  vegeta- 
tion, especially  of  the  grasses,  cereals  and  weedi.  In  portions  of  the  southern 
districts,  and  notably  the  southeastern  counties,  the  heavy  rains  caused 
considerable  damage  and  greatly  retarded  field  work.  At  the  close  of  the 
month,  however,  the  weather  conditions  were  about  normal,  and  com  was 
rated  above  the  average,  with  Email  grain  crops  exceptionally  good  and 
promising. 

With  considerable  variability  in  the  daily  temperatures,  the  average 
for  July  was  about  normal.  The  monbh  was  generally  dry,  though  scat- 
tered localities  received  excessive  amounts  of  rainfall.  Drouthy  conditions 
prevailed  generally  from  the  3d  to  the  27th,  mitigated  in  a  few  sections  by 
showers  the  6  th  and  19th.  For  a  period  of  about  twenty-four  days  the 
larger  part  of  the  state  received  very  little  moisture,  and  the  greater  por- 
tion of  the  precipitation  of  the  month  fell  in  the  last  four  days.  And  the 
drouth  was  intensified  by  some  high  temperatures,  ranging  from  00^  to  100^, 
with  brisk  to  high  winds  during  a  psrt  of  the  dry  period. 

Though  the  dry  weather  was  somewhat  unfavorable  for  com,  late  pota- 
toes and  pastures,  yet  there  were  compensating  advantages  resulting  from 
the  almost  ideal  conditions  for  maturing  and  harvesting  the  unusually  large 
crops  of  hay,  wheat,  oats,  rye,  and  barley.  In  the  larger  part  of  toe  state 
the  bulk  of  the  hay  was  secured  in  perfect  condition;  and,  for  the  most 
part,  the  weather  was  all  that  could  be  desired  for  cutting,  shocking,  and 
stacking  the  heavy  grain  crops,  which,  because  of  the  great  bulk  of  straw, 
needed  continued  dry  weather  to  secure  it  in  good  order. 

The  condition  of  corn  was  unusually  good  the  first  week  in  July,  giving 
promise  of  more  than  an  average  yield.  The  dry  weather  and  occasional 
periods  of  high  temperature  that  prevailed  from  the  8th  to  the  27th,  dur^ 
ing  the  critical  stage  in  the  development  of  the  corn  plant,  unquestionably 
caused  material  injury  infields  most  exposed  to  the  effects  of  the  heat  and 
arid  conditions.  The  average  temperature  of  August  was  very  close  to  the 
normal,  the  first  half  being  cooler  than  usual  and  the  last  half  unEeasonably 
warm.  The  rainfall  was  very  unequally  distributed,  ranging  from  less  than 
an  inch  to  more  than  ten  inches,  the  heavier  amounts  being  reported  from 
stations  in  the  southeast  district.  The  larger  part  of  the  state  received 
considerably  less  than  the  normal  rainfall  for  August.    The  first  two  weeks 
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brought  Bome  measure  of  relief  from  the  drouthy  conditions  that  prevailed 
throug^h  the  larger  part  of  July.  Though  the  nights  w^ere  too  cool  for  the 
rapid  development  of  ooro,  yet  the  reports  showed  fairly  good  progress  of 
that  crop,  and  at  the  middle  of  the  month  the  general  conditions  gave 
promise  .that  it  would  reach  maturity  ia  advance  of  the  usual  period  of  kill- 
ing frosts  During  the  last  half  of  the  month  the  prevalent  high  tempera- 
tuies  and  dry  weather  hastened  the  ripening  process  of  the  belated  portion 
of  the  corn  crop  and  brought  the  larger  part  to  a  sufficient  degree  of 
maturity  to  be  cut  and  shocked.  In  some  sections  the  extreme  heat  caused 
some  damage  to  late  corn,  but  generally  the  crop  was  benefited  by  the  lon- 
ditions  which  carried  so  much  of  it  beyond  the  danger  line.  The  potato 
crop  suffered  some  damage  by  the  dry  and  hot  weather  in  the  latter  part  of 
August. 

In  considerable  portions  of  the  state  there  wus  sufficient  moisture  in  the 
soil  to  iacilitate  plowing,  and  more  than  the  usual  area  had  been  plowed  at 
the  close  of  the  month,  and  a  good  beginning  had  been  made  in  sowing 
winter  wheat  and  rye.  On  the  whole,  August  was  a  favorable  month  for 
farm  operations  and  for  the  ripening  of  crops. 

September  brought  almost  ideal  weather  for  ripening  the  late- growing 
crops,  for  threshing  and  garnering  the  small  grains,  and  for  fall  plowing 
and  sowing  fall  wheat  and  rye.  The  mean  temperature  was  slightly  above 
the  normal  for  the  month,  and  there  was  abundant  sunshine  to  afford  nor- 
mal ripening  conditions.  The  rainfall  was  generally  ample  for  current 
needs  to  facilitate  plowing  and  to  maintain  growth  in  the  pastures,  though 
in  a  portion  of  the  state  the  supply  of  moisture  was  somewhat  deficient.  The 
larger  part  of  the  rainfall  came  during  the  first;  half  of  the  month,  and 
at  the  time  nrhen  it  was  most  needed;  and  the  bright,  clear  weather  of  the 
last  fifteen  days  broug;ht  the  belated  fields  of  corn  and  other  crops  to  full 
maturity  without  a  touch  of  frost.  At  the  close  of  the  month  more  than 
the  usual  amount  of  fall  plowing  and  seeding  had  been  accomplished. 

The  first  half  of  October  was  favorable  for  outstanding  crops,  and  com 
was  fully  ripened  and  nearly  dry  enough  to  crib  before  killing  frost.  But 
the  last  half  of  the  month  was  cold  and  wet,  with  severe  storms  of  rain, 
wind  and  snow  fiurries,  causing  material  injury  to  the  unharvested  com 
that  was  more  or  less  fiattened  by  wind  and  snow.  The  conditions  were 
generally  favorable  for  early  sown  fall  wheat  and  rye,  which  have  made  a 
good  stand,  with  an  increased  acreage.  On  the  whole  the  crop  season  of 
1898  has  been  propitious,  and  this  state  has  seldom  harvested  more  abun- 
dant yields  of  the  staple  products  of  the  soil. 


JUNE  CROP  REPORT. 


ACREAGE  AND  CONDITION  OF  CROPS  JUNE  1,  1898. 


From  reports  of  correspondents  of  this  service,  June  1,  1898,  the  follow- 
ing summary  is  made,  relative  to  the  acreage  and  condition  of  the  staple 
crops  for  the  current  season.  The  acreage  is  obtained  from  careful  esti- 
mates of  increase  or  decrease,  compared  with  the  number  of  acres  harvested 
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in  1897.  The  condition  is  estimated  in  form  of  percentage,  compared  with 
the  average  or  normal  of  the  several  crops. 

Wheat, — Of  winter  wheat  the  number  of  acres  planted  last  fall  and  not 
abandoned  appears  to  be  191,451,  a  decrease  of  3,015  acres  compared  with 
last  year. 

Of  spriog  wheat  the  acrea^re  is  1,293,231,  an  increase  of  216,394  acres 
compared  with  1897.  The  total  acreage  of  winter  and  spring  wheat  for 
this  harvest  is  1,484,682  acres,  as  against  1,271,303  acres  lasc  year.  The 
condition,  June  Ist,  of  winter  wheat  was  fully  101  per  cent,  and  of  spring 
wheat  104  per  cent.  Last  year  on  the  corresponding  date  winter  wheat 
was  67  per  cent  and  spring  wheat  was  rated  91  per  cent. 

Corn, — The  acreaj^e  of  corn  planted  this  y  ear  is  reported  to  be  8,396.286 
acres — a  decrease  of  213,859  acres  compared  with  1897,  or  an  average 
decrease  of  a  little  less  than  2i  per  cent.  The  condition  of  the  crop  -fune 
Ist  was  rated  at  101  per  cent;  last  year  at  the  corresponding  date  it  was  79 
per  cent 

Oats. — the  total  acreage  of  oats  for  the  state  is  4,299,243  acres,  and  the 
condition  June  1st  was  105  per  cent.  Last  year  the  area  sown  was  4,406,782 
acres,  and  the  condition  June  1st,  88  per  cent.  This  shows  a  net  decrease 
of  106,539  acres. 

Rye, — Total  area  sown,  210,309  acres;  condition  June  1st,  100  per  cent. 
Last  year  the  acreage  was  226,198,  and  the  condition  was  90  per  cent. 

Barley. — Area  seeded,  509,580;  condition  June  1st,  102  per  cent.  Last 
year  the  area  was  551,867  acres;  condition  86  per  cent. 

FJax, — Area  eetrded,  225,014  acres;  condition,  100  per  cent;  area  in  1897, 
249,882  acres;  condition,  89  per  cent. 

Cultivated  Hay, —  t  otal  number  of  acres,  2,230,455.  Last  year  the  area 
was  2,159,334  acres;  an  increase  for  this  eeason  of  71,121  acres.  The  condi- 
tion of  new  seeding  of  timothy  is  105  per  cent,  and  of  clover,  107;  millet  is 
rated  at  98  per  cent.    This  has  been  a  very  favorable  season  for  the  grasses. 

Potatoes. — The  condition  of  common  potatoes  Is  101  per  cent.  The  area 
planted  is  164,456  acres.  Last  year  the  area  was  163,248  acres;  condition 
June  1st,  92  per  cent. 

Condition  of  other  crops  are  as  follows:  Broom  corn,  91;  sweet  potatoes, 
^8;  sorehum,  P6;  apples,  98;  pears,  91;  plums,  80;  peaches,  96;  grapes,  99; 
blackberries,  95;  raspberries,  94;  strawberries,  100;  currants,  97;  cherries,  97 
per  cent. 

Live  Stock, — Coadltion,  cattle,  104;  sheep,  101;  hogs,  98;  spring  pig  crop, 
76;  horses,  99;  foals,  91  per  cent. 

Meadows  are  rated  105,  and  pastures  106  per  cent. 
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ANNUAL  REPORT  OP  THE 
IOWA  OBOPB,  ]8S»-OonnnTBI>. 


JJLY  CROP  REPORr. 

Th«  reports  of  couotr  and  towaahtp  correepoodeats  ot  ths  Iowa  Weather 
and  Crop  tjervice  made  a  flattering  showing  ot  the  coedUloa  ot  the  crop« 
on  July  1,  1898,  as  will  be  seen  by  the  following  Bummary  of  averages  for 
the  etiite:  Winter  wheat,  97  per  cent;  spring  wheat,  99;  cora,  102;  oatg,  SS; 
rye,  97;  barley,  100;  millet,  98;  flax,  98;  broom  corn,  9d;  pjtatoes,  102;  twi  et 
potatoes,  97;  sorghum,  99;  meadows,  lOJ;  pastures,  105;  applw,  79;  pears,  71; 
plums,  TO;  peaches,  88;  grapes,  99. 

On  the  lat  of  July,  1897,  the  same  correFpoDdente  reported  the  BTersge 
condition  of  the  staple  crops  at  much  lower  figures,  as  Follows;  Winter 
wneat,  61  per  cent;  spring  wheat,  8S;  corn,  76;  oats.  63;  barley,  93;  rye,  87; 
llaz,  E8;  millet,  100;  broom  corn,  82;  potatoef,  92;  sweet  potatoea,  92;  sor- 
gbum,  85;  apples,  81;  plums,  12;  grapes,  80;  timotOy  and  clover,  E9. 
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A  COMPARATIVE  EXEIBIT. 


AVERAGE  CONDITION  OP  IOWA  CROPS  ON  JULY  IST  FOR  FOUR  SB5ASONS. 


CBOP8. 


Winter  wheat. . 
Spring  wheat 

Corn 

Oats 

Rye 

Barley.. 

Millet 

Flax  

Broom  com 

Potatoes . 
Sweet  potatoes. 

Sorfthnm 

Apples 

Grapes 


1898. 

1897. 

1806. 

07 

Ot 

91 

09 

88 

87 

108 

76 

92 

08 

83 

91 

97 

87 

98 

100 

93 

97 

08 

100 

96 

98 

88 

94 

»a 

ffi! 

91 

10« 

92 

100 

97 

92 

95 

99 

86 

92 

79 

84 

88 

99 

80 

92 
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88 

96 

101 

loe 

82 
96 
93 
96 
96 
103 
93 
96 
62 
42 


AUGUST  1st  crop  REPORT. 


Reports  received  from  the  county  and  township  correspondents  of  the 
Iowa  Weather  and  Crop  Service,  on  or  before  August  Ist,  have  been  tabu- 
lated, and  the  estimates  as  to  the  condition  of  the  unharvested  crops  show 
the  following  averages: 

Corn,  94  per  cent;  millet,  90;  fiaz,  95;  broom  corn,  90;  potatoes,  78; 
apples,  63;  grapes,  95;  pastures,  86. 

.  The  fact  should  be  noted  that  since  the  dates  on  which  most  of  these 
reports  were  written  the  copious  rains  have  broken  the  drouth  and  gr  atly 
improved  the  condition  of  the  crops  that  were  most  injuriously  affected  by 
heat  and  aridity.  It  remains  to  be  seen  whether  or  not  the  corn  crop  has 
been  so  materially  iojured  as  to  reduce  the  final  output  below  ihe  average. 


CROP  REPORT  SEPIEMBER  1ST. 


The  regular  crop  report,  Saptember  1st,  made  by  the  county  and  town- 
ship correspondents  of  tbe  Iowa  Weather  and  Crop  Service,  has  been  tabu- 
lated and  the  results  are  given  below^.  The  report  gives  estimates  of  the 
condition  of  the  unharvested  crops,  and  tbe  yield  per  acre  of  the  cereal 
crops  so  far  as  may  be  ascertained  from  threshers'  returns  and  other 
sources  of  information.  * 

Com. — The  condition  of  this  important  crop  is  shown  to  be  unusually 
variable,  or  *'  spotted,"  as  some  reporters  describe  it,  as  a  natural  result  of 
the  unequal  distribution  of  rainfall  in  the  critical  stage  of  its  growth.  The 
estimates  of  condition  show  a  very  wide  range  in  different  counties  and 
districts,  the  figures  ranging  from  60  to  120  par  cent.  Tbe  average  of  all 
the  estimates  of  condition  is  86  per  cent  for  the  state  at  large.  This  is  a 
reductioa  of  8  per  cent  as  compared  with  the  August  report. 

The  crop  reporters  were  asked  to  mike  a  careful  estimate  of  the  proba- 
ble yield  of  corn  in  their  respective  localities,  and  the  result  accords  with 
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their  estimate  of  condition.  The  average  of  the  estimates  by  counties  indi- 
cates an  average  yield  of  34  bushels  per  acre  for  the  state  at  large,  or  5 
bushels  per  acre  above  the  average  output  in  1897.  If  their  estimates  are 
sustained  by  the  final  returns  of  the  harvest,  the  corn  crop  of  Iowa  for  1898 
will  be  slightly  above  the  average  of  the  past  15  years,  which  is  about  33 
bushels  per  acre.  This  report,  however,  is  only  a  preliminary  estimate  by 
the  crop  reporters,  r early  all  of  whom  are  practical  farmers,  and  it  may  be 
materially  reduced  by  husking  returns. 

It  is  interesting,  however,  as  showing  that  the  standard  of  estimate  is 
high;  and  the  average  crop  reporter  understands  100  per  cent  to  signify  a 
crop  of  40  bushels  of  sound  corn  per  acre. 

As  showing  the  variable  condition  of  com,  the  fact  may  be  noted  that 
the  reports  from  17  counties  indicate  a  yield  of  25  to  30  bushels  per  acre; 
66  counties  give  promise  of  30  to  40  bushels;  and  16  counties  make  a  showing 
of  40  to  45  bushels  per  acre. 

If  the  estimates  of  our  reporters  are  sustained  by  the  husking  returns, 
the  corn  crop  of  Iowa  this  year  will  be  about  280,000,000  bushels,  or  40,000,- 
000  bushels  in  excess  of  the  total  in  1897. 

Wheat, — Threshing  returns  from  the  counties  that  produce  winter  wheat 
show  an  average  yield  of  18  bushels  per  acre;  and  the  reports  indicate  an 
average  of  16  bushels  per  acre  of  spring  wheat.  These  figures,  if  borne  out 
by  the  later  returns,  will  give  the  state  a  total  wheat  harvest  of  24,137,814 
bushels.  This  amount  is  9,524,760  bushels  in  excess  of  the  wheat  output  of 
last  year. 

Oats. — The  yield  of  oats  appears  to  be  33  bushels  per  acre,  as  the  state 
average.  This  indicates  a  total  yield  of  141,875,000  bushels,  or  9,304,000 
bushels  more  than  in  1897. 

Barley, — Average  yield  per  acre,  28  bushels;  total  yield,  14,268,492 
bushels 

Rye. — Average  yield  per  acre,  17  bushels;  total  yield,  3,575,253  bushels. 

Timothy  seed  averages  4.2  bushels  per  acre.  Tame  hay  yields  1.8  tons 
per  acre,  which  will  give  a  total  of  4,014,819  tons,  which  amount  is  652,532 
tons  in  excess  of  the  output  la&t  year. 

Wild  bay  will  average  1.4  toos  per  acre,  making  a  total  of  over  2,000,000 
tons. 

The  condition  of  the  minor  crops  is  rated  as  follows:  Millet,  91  per  cent; 
buckwheat,  86;  potatoes,  75;  apples,  58;  past  res,  84. 


FINAL  CROP  REPORT,  1898. 


AVERAGE  YIELD  PER  ACRE,  TOTALS  FOR  THE  STATE,  AND  FARM  PRICES 

DECEMBER   1ST. 


Final  reports  for  the  season  have  been  received  from  the  county  and 
township  correspondents  of  the  Iowa  Weather  and  Crop  Service,  giving  the 
average  yield  of  the  staple  soil  productF,  and  the  average  home  prices 
obtainable  therefor  on  or  about  December  1st.  The  reports  have  been  tab- 
ulated by  counties,  and  the  following  summary  is  made  for  the  state. 
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Wheat  —Winter  wheat  made  a  large  yield  considering  the  reported  con- 
dition of  the  crop  at  the  close  of  winter.  The  average  yield  as  reported  is 
16  5  bushels  per  acre,  and  the  total  output*  for  the  state  is  3,168,916  bushels. 
The  average  home  price  is  65  cents  per  bushel.  Spring  wheat  brought  a 
total  product  of  19,152,3£2  bushels,  an  average  of  14.8  bushels  per  acre. 
The  home  price  is  52  cents,  per  bushel.  The  aggregate  amount  of  both 
winter  and  spring  wheat  is  22,321,268  bushels,  valued  at  $11,702,126. 

Corn. — There  has  been  an  unusually  variable  output  of  this  great  staple, 
the  county  averages  as  reported  ranging  from  25  to  42  bushels  per  acre. 
The  stand  was  perfect  everywhere,  and  in  many  counties  the  yield  was  far 
above  all  previous  estimates.  Fifteen  counties  report  25  to  30  bushels,  four- 
teen counties  40  to  42,  and  seventy  counties  range  from  31  to  39  bushels  per 
acre.  The  aggregate  for  the  state,  figured  from  the  several  county  totals, 
is  shown  to  bd  289,214,850  bushels,  produced  from  an  area  of  8,396,286  acres. 
The  average  for  the  state  is,  therefore,  34.5  bushels  per  acre.  The  average 
home  price  on  December  1st,  was  23  cents  per  bushel,  and  the  present  value 
of  the  crop  is,  therefore,  $66,519,405.  The  greater  part  of  the  crop,  how- 
ever, is  not  sold  on  the  market,  but  is  used  as  raw  material  in  the  manu- 
facture of  animal  and  dairy  products,  at  an  average  increment  of  40  to  50 
per  cent  above  the  current  prices  paid  for  corn. 

It  should  be  stated  in  this  connection  that  a  considerable  percentage  of 
the  corn  crop  in  this  state,  probably  20  per  cent,  was  still  unharvested  on 
December  1st,  the  work  having  been  seriously  retarded  by  the  early  advent 
of  winter.  A  portion  of  the  unharvested  com  will  likely  be  materially 
damaged,  and  it  may  be  estimated  that  fully  10  per  cent  of  the  orop  of  the 
state  will  be  unmerchantable,  though  it  may  possess  some  feeding  value. 
The  general  condition  of  the  cribbed  corn  is  good. 

Oats.— The  total  yield  of  oats  is  139,915,346  bushels;  an  average  of  32.5 
bushels  per  acre;  the  average  home  price  is  21  cents  per  bushel,  making 
the  present  market  value  of  the  crop  .$29,383,222. 

i^/e.— Total  product,  3,370,550  bushels;  avera^te  per  acre,  16  bushels; 
home  price,  3S  cents  per  bushel;  present  value,  $1,280,809. 

far/ef.— Total  product,  14, 138,011  bushels;  on  an  acreage  of  509,589  acres; 
average  yield,  27.5  bushels  per  acre;  home  value,  average  30  cents  per 
bushel;  value  of  crop,  $4,209,741. 

Flax  —Total  product,  2,376,604  bushels;  average  per  acre,  10.5  bushels; 
average  home  price  80  cents  per  bushel;  total  home  value,  $1,901,283. 

Potatoes, — Total  bushels  harvestnd,  12,538,411;  average  per  acre,  76 
bushels;  home  value,  31  cents  per  bushel;  value  of  crop,  93,886,907. 

Cultivated  Hay, — Total  number  of  tons  harvested,  3,^52,561;  average  per 
acre,  1.7  tons;  value,  $1.30  per  ton;  total  value,  $16,566,012. 

Prairie  ^aj.— Product,  1,645,419  tons;  value,  $5,758,966. 

Buckwheat, — The  average  yield  is  13.8  bushels  per  acre;  total  product, 
161,740  bushels,  worth  $84,870. 

Timothy  Seed  —  .\verage  yield,  3.9  bushels  per  acre;  yield  (estimated), 
725,000  bushels;  valued  at  $768,500. 

Clover  Seed, — Yield  per  acre,  1.7  bushels;  total  product  (estimated), 
87,550  bushels;  value,  $288,915. 

Millet  Seed— Product,  19  bushels  per  acre;  total  yield,  161,500  bushels; 
worth  $61,370. 
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Sweet  Potatoes.— Product  (eetimated),  245,000  bushele;  value  at  home, 
$218,260. 

Sorgbnm,— Yield  per  acre,  94  gallons;  estimated  value,  9350,000. 

Broom  Com, — Estimated  value,  $25,000. 

Com  Fodder,— In  shock  and  field,  worth  $8,250,000. 

Pastiira^. —Estiniated  worth,  $30,000,000. ' 

Fmits  and  Vegetables.— KatimAted  value,  $6,200,000. 

The  reports  show  the  average  farm  price  of  horses  to  be  $50  per  head; 
milch  cows,  $35;  average  price  of  wool,  16  cents  per  pound.  Amount  of 
fall  plowing  is  estimated  at  88  per  cent. 

The  reporters  were  asked  to  estimate  the  percentage  of  loss  of  hogs,  by 
cholera  or  other  disease,  for  the  year  ending  December  Ist.  The  reports 
show  an  average  l03s  of  17  per  cent  for  the  state  at  large.  The  county 
estimates  indicate  a  wide  range  in  the  ravages  of  the  disease,  from  1  per 
cent  in  several  counties  to  72  per  cent  in  the  county  reporting  the  greatest 
loss. 

GENERAL  OBOP  STA.TEMENT.  1898. 


CROPS. 


Winter  wheat 

Spring  wheat. 

Oorn 

Odta 

Barley 

Rye 

Potatoes 

Onltivated  hay 

Prairie  hay 

Buckwheat 

Flax 

Timothy  seed 

Olover  seed 

Millet  seed 

Sweet  potatoes 

Sorghum 

Broom  corn 

Oorn  fodder 

Pasturage 

Fruits  and  vegetables. 


Total.. 


TIBLD 

PBB 
AORB. 


10  5 

14  8 

34.5 

82.5 

87.5 

16.0 

76.0 

1.7 

1.2 

13  8 

10.5 

8.0 

17 

10.0 


04  gals. 


AOOBBOATS 
TiEliD. 


8.168.916  bus. 

19,102,862  bus. 

889,214,850  bus. 

189  916,346  bus. 

14,138,011  bus. 

3,870.660  bus. 

12,538,411  bus. 

3,892,^61  tons. 

1,645.419  tons. 

160,740  bus. 

2,876,004  bus. 

725,000  bus. 

87,550  bus. 

161,500  bus. 

245,000  bus. 

Estimated. 

Estimated. 

Estimated. 

Estimated. 

Estimated. 


HOMS 

VALUIS 

DEC.  1st. 


•  1,742.908 

9,969  2S8 

66,519,406 

89,aS3JBS 

4.209,741 

1,280,809 

3,886.907 

16.666,012 

5,758,988 

84.no 

1,901.2@ 

TB8.500 

288,915 

61,370 

218,250 

85C,0Q0 

26,O0U 

8,280.000 

80,000.000 

6,200,000 


$187,455.3n 


To  the  above  figures  should  be  added  the  increment  in  value  gained  by 
consumption  of  crops  in  the  production  of  beef,  pork,  mutton,  wool,  dairy 
products,  poultry  and  eggs,  horses,  etc.  The  aggregate  value  of  the  soil 
products  of  Iowa  for  the  year  1898  is  not  less  than  $225,000,000. 
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CLIMATE  AND  CROP  BULLETINS. 


SUMMARIES  OF  WEEKLY  BULLETINS  ISSUED  DURING  THE  CROP  SEASON, 

1898. 


BULLETIN  NO.  1,  APRIL  12TH. 

The  season  opened  early,  and  has  been  unusually  favorable  for  farming 
operations  and  seeding;  but  cool,  dry  winds,  with  freezing  weather  at  night, 
have  retarded  the  germination  of  seed  and  the  growth  of  vegetation. 

A  much  larger  area  than  usual  has  been  planted  in  spring  wheat  in  the 
northern  and  central  districts,  with  the  soil  in  fine  condition,  and  it  appears 
to  be  uninjured  by  the  low  temperature. 

The  seeding  of  oats  and  barley  is  nearly  completed,  except  in  the 
extreme  north  and  in  the  eastern  counties,  where  work  has  been  delayed 
by  excessive  moisture.  Reports  from  numerous  localities  indicate  that 
some  fields  of  early  sown  oats  have  suffered  damage  by  freezing,  and  re-seed- 
ing has  been  necessary.    The  extent  of  damage,  however,  is  not  large. 

More  than  the  usual  amount  of  grass  seeding  is  being  done,  especially  in 
the  central  and  northern  districts. 

More  than  usual  progress  for  the  time  of  the  year  has  been  made  in 
plowing  and  fitting  the  ground  for  planting  corn. 

Warmer  weather  and  rains  are  now  needed  to  push  the  germination  of 
seed  and  start  the  grass.  On  the  whole  the  season  is  much  more  early  and 
promising  than  last  year  at  the  corresponding  date. 

Fruit  is  generally  uninjured.    The  condition  of  farm  stock  is  good. 

BULLETIN  NO.  2,  APRIL  19TH. 

The  past  week  was  generally  favorable  for  progress  in  farm  work,  and 
for  growth  of  crops.  The  first  half  was  cool,  but  the  excess  of  temperature 
of  the  last  half  brought  the  average  above  normal.  Showers  on  the  12th 
and  13th  were  quite  well  distributed,  the  larger  measurements  being 
reported  in  the  eastern  districts.  The  high  temperature  the  latter  part  of 
the  week  developed  fine  showerj  on  the  16th  and  17th,  giving  the  central 
and  western  districts  a  considerable  amount  of  moisture. 

Seeding  is  completed,  except  in  localities  where  the  work  was  retarded 
by  heavy  rains.  In  the  larger  part  of  the  state  spring  wheat,  oats  and 
iMkrley  are  coming  up  in  fine  condition,  and  the  work  of  preparing  the 
ground  for  planting  corn  is  well  advanced.  With  warm  weather  planting 
will  be  commenced  before  the  close  of  April. 

Grass  is  making  a  fine  start,  and  reports  indicate  that  pastures  will 
afford  support  for  stock  earlier  than  usual.  The  general  outlook  for  winter 
wheat  is  much  better  than  early  reports  indicated.  The  season  is  early 
and  prospects  are  flattering. 
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BULLETIN  NO.  3,  APRIL  26TH. 

The  past  week  has  been  cool,  with  general  defioienoy  of  eunshine;  but 
DO  damage  resulted  from  the  frost  or  low  temperature.  The  rainfall  was 
well  distributed,  and  suffloient  for  the  present  needs  of  all  crops.  In  por- 
tions of  the  southeast  district  farm  work  has  been  seriously  retarded  by 
excesaive  moisture.  In  the  larger  part  of  the  state  the  rainfall  was  much 
needed,  and  it  came  in  a  form  to  afford  the  largest  measure  of  benefit  to 
grass  and  grain  crops.  The  soil  is  generally  in  the  best  possible  condition 
for  the  germination  of  seed  and  for  planting. 

Good  progress  has  been  made  in  plowing,  and  with  the  early  advent  of 
warm  weather  corn  planters  will  begin  operations.  On  the  whole  the  agri- 
cultural outlook  was  never  better  in  Iowa  in  the  closing  week  of  April. 

BULLETIN  NO.  4,  MAY  3D. 

The  average  temperature  of  the  past  week  was  slightly  below  the  normal. 

Light  frosts  were  noted  in  many  localities,  but  no  damage  has  been 
reported.    The  amount  of  sunshine  was  somewhat  less  than  normal. 

The  rainfall  came  in  the  form  of  light  showers,  quite  well  distributed, 
and  generally  ample  for  the  present  needs  of  crops.  Jn  the  southeast  die- 
trict,  where  the  soil  has  been  too  wet  in  the  early  spring,  the  conditions 
are  somewhat  improved,  and  plowing  for  com  is  in  progress.  In  more  than 
four-fifths  of  the  state  there  has  been  no  excess  of  moisture,  and  the  soil  is 
in  excellent  condition  for  farming  operations.  Reports  indicate  that  a  large 
area  is  now  in  readiness  for  planting  corn,  and  farmers  are  only  awaiting 
warmer  weather  to  start  their  planters.  In  numerous  localities  in  the 
southern  and  central  districts  planting  has  been  commenced,  and  even  in 
the  northern  districts  a  few  have  ventured  to  begin  that  work. 

Grass  and  grain  crops  are  generally  reported  in  good  condition,  showing 
an  excellent  stand.  Pasturage  is  coming  on  finely,  and  in  many  sections  it 
is  ample  to  suppDrt  stock.  Fruit  blossoms  are  somewhat  belated  by  cool 
weather,  but  the  prospects  are  flattering. 

The  storm  on  Saturday  evening  developed  severe  local  squalls,  with  hail 
and  some  indications  of  tornadoes  in  the  northwestern  section  of  the  state, 
resulting  in  considerable  damage  to  buildings,  and  poasibly  some  injury  to 
persons. 

BULLETIN  NO.  5,  MAY  IOTH. 

The  week  has  b)en  unseasonably  cool,  with  a  large  excess  of  cloudiness. 
Numerous  light  showers  with  cold  winds  checked  growth  of  vegetation  and 
retarded  field  work  during  the  larger  part  of  the  week.  Conditions  were 
generaUy  more  favorable  on  Friday  and  Saturday,  and  some  progress  was 
made  in  farming  operations. 

All  reports  indicate  that  wheat,  oats,  barley  and  rye  are  in  fairly  good 
condition,  giving  promise  of  average  yields.  Grass  is  generally  doing  well, 
though  not  making  rapid  growth.  The  season  has  baen  quite  favorable  for 
germination  of  clover,  timothy  and  blue  grass  seed. 

A  good  beginning  has  been  made  in  planting  corn  in  all  districts,  and 
with  favorable  weather  that  work  will  be  pushed  rapidly  during  the  coming 
week.  It  is  probable  that  some  replanting  will  be  necessary  in  fields  that 
were  planted  before  May  1st. 
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Fruit  treeB  are  rapidly  cominfl^  into  full  bloom  in  the  northern  diatricte, 
and  there  are  no  reports  of  damagfe  from  the  effects  of  light  frosts  on  the 
mornings  of  the  6th  and  7  th. 

The  season  of  germination  and  blooming  is  later  than  the  average,  but 
farm  work  is  well  advanced  except  in  the  southeast  district. 

BUIiLETIN  NO.  6,  MAY  17tH. 

Unseasonably  cool  weather  prevailed  during  the  past  week  in  the  larger 
part  of  the  state,  with  considerable  cloudiness.  Light  frosts  are  reported, 
but  no  damage  resulted  to  vegetation,  except  checking  its  growth. 

The  rainfall  was  ample  in  all  parts  of  the  state,  with  some  excef a  in  the 
southeast  district,  where  dry  weather  is  greatly  needed. 

In  the  larger  part  of  the  state,  however,  the  weather  conditions  were 
favorable  for  field  work,  and  for  the  growth  of  wheat,  oats,  barley  and 
grass.  Except  in  the  extreme  southeastern  counties  com  planting  has 
been  vigorously  pushed,  and  in  portions  of  the  central  and  northern  dis- 
tricts it  is  nearing  completion.  The  soil  is  generally  in  first  class  condition 
for  reception  of  the  seed,  and  the  well-distributed  rainfall  of  the  14th  waa 
timely  and  beneficial.  The  coming  week  will  probably  bring  this  work  to 
a  practical  completion. 

BULLETIN  NO.   7,  MAY  24TH. 

The  past  week  was  warmer  than  usual,  with  a  large  excess  of  rainfall 
and  general  deficiency  of  sunshine. 

All  sections  were  abundantly  watered,  while  in  portions  of  the  southern, 
southeastern  and  eastern  districts  the  amount  of  rainfall  was  very  heavy 
and  detrimental  to  farming  Interest?.  The  southeast  district  appears  to 
have  suffered  most  in  this  respect,  the  soil  being  saturated  throughout  the 
season.  The  station  at  Keokuk  reports  an  excess  of  nine  inches  of  precipi- 
tation since  January  Ist.  Under  such  conditions  field  work  has  been  greatly 
retarded  in  that  section. 

But  probably  three-fourths  of  the  state  has  not  as  yet  received  an  excess 
of  moisture.  In  many  localities  some  detriment  resulted  from  heavy  show- 
ers, which  washed  the  soil  considerably  in  fields  recently  planted. 

In  all  sections  corn  planting  was  somewhat  retarded  by  the  frequent 
showers,  but  in  the  northern  and  central  districts  the  work  is  nearly  com- 
pleted. Reports  indicate  that  the  seed  is  good  and  germination  la  quite 
satisfactory.  In  early  planted  fields  the  stand  is  promisingi  and  cultivation 
is  in  progress. 

The  wet  weather  has  been  generally  favorable  for  grass,  wheat,  oats, 
rye  and  barley. 

BULLETIN  NO.  8,  MAY  31ST. 

This  has  been  a  fine  growing  week — tbe  best  of  the  season — with  almost 
ideal  weather  conditions  in  the  larger  part  of  the  state.  The  average  tem- 
perature was  above  normal,  with  abundant  sunshine  and  ample  rainfall  in 
all  districts.  The  showers  were  generally  light,  and  in  four^fifths  of  the 
state  there  is  no  complaint  of  excessive  moisture. 

Com  planting  is  practically  completed,  except  in  the  southern  and 
southeastern  counties,  wherein  work  was  retarded  by  heavy  rainfalL  In 
those  counties  the  soil  conditions  are  much  improved  and  farm  work  is 
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beings  pushed  as  rapidly  as  possible.  In  more  than  three-fourths  of  the 
state  the  cod  d  It  ion  of  the  corn  crop  is  fairly  good  and  much  more  promising 
than  at  tbe  corresponding  date  in  1897.  Generally  a  good  stand  has  been 
secured,  and  less  than  the  usual  amount  of  replanting  has  been  found  neces- 
sary.   The  work  of  cultivation  is  in  progress  in  all  districts. 

Grass  is  unusually  heavy  in  meadows  and  pastures.  Spring  wheat  is  doing 
notably  well.  Oats  and  barley  are  making  heavy  growth,  and  the  chief 
drawback  is  liability  to  damage  by  excessive  growth. 

An  abundant  hay  crop  is  practically  assured. 

BULLETIN  NO.  9,  JUNE  7tH. 

* 

The  daily  mean  temperature  of  the  past  week  was  from  3^  to  5^  above 
the  normal  in  all  districts.  The  heaviest  rainfall  of  the  week  came  on 
Sa^^urday  and  Sunday,  the  4th  and  5th,  and  there  were  from  four  to  five 
fair  dajfs  for  field  work. 

The  conditions  were  favorable  for  the  rapid  growth  of  vegetation,  and 
the  weeds  as  well  as  orors  responded  to  the  quickening  impulse.  Fair 
progress  has  been  made  in  the  cultivation  of  con,  and  in  some  favored 
localities  the  second  plowing  is  in  progress.  Where  the  rainfall  has  been 
excessive,  and  in  undrained  fields,  the  crop  is  weedy.  But  in  the  larger 
part  of  the  state  corn  has  made  a  good  stand,  and  its  condition  is 
fairly  satisfactory.  In  the  southeastern  counties,  where  planting  had 
been  retarded  by  continued  saturation  of  the  soil,  the  work  of  planting  was 
pushed  vigorously  during  the  week;  but  the  acreage  of  corn  will  be 
materially  decreased  in  that  section. 

Reports  from  all  districts  indicate  that  on  rich  lands  oats  may  suffer 
material  damage  from  excessive  growth.  In  many  localities  the  crop  is 
already  badly  flattened.  Wheat  and  barley  are  liable  to  suffer  consider- 
able injury  from  the  same  cause.  Drier  weather  is  needed  for  the  normal 
development  of  all  grain  crops. 

Conditions  have  been  unusually  favorable  for  pastures,  meadows,  new 
seeding  of  timothy  and  clover,  flax,  the  potato  crop,  and  small  fruits.  On 
the  whole  the  crop  situation  is  quite  promising. 

BULLETIN  NO.  10,  JUNE  14TH. 

The  past  week  was  warm  and  excessively  wet,  with  a  very  small  per- 
centage of  sunshine. 

All  sections  report  copious  showers,  and  in  numerous  localities  there 
were  phenomenal  downpours  that  caused  considerable  damage  by  washing 
the  slopes  and  flooding  the  bottoms.  The  heaviest  amounts  reported  fell 
in  Adair  county,  8.58  inches  in  Fontanelle,  and  10.57  in  Greenfield  from  the 
4th  to  10th  inclusive.  Following  are  some  heavy  measurements  reported 
at  other  localities:  Clinton,  6.56  (for  week  ending  Sunday);  Marshalltown, 
3.99;  Parkersburg,  5.50;  Fairfield,  3.39;  Albia,  4.26;  Des  Moines,  3.46; 
Newton,  3.35;  Waverly,  5.52;  Toledo,  3.15;  Boone,  3.10;  Ames,  2.91;  Maple- 
ton,  3.75;  Sioux  City,  3.06;  Thurman,  5.50;  Lamoni,  3.58;  Mt.  Ayr,  3.09;  Ft. 
Dodge,  3.33;  Grundy  Center,  4.17;  Humboldt,  3.85;  Allerton,  3.16  inches. 

The  effects  on  crops  have  been  more  or  less  damaging  in  all  districts. 
In  the  larger  part  of  the  state  the  soil  has  been  too  wet  for  field  work,  and 
where  the  cultivation  of  the  corn  crop  has  been  suspended,  weeds  and  grass 
have  made  rapid  advancement.    Probably  the  acreage  of  this  crop  has 
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been  slightly  reduced  by  washing  out  and  flooding.  But  with  dry  weather 
and  normal  conditions  in  the  future,  corn  will  make  a  rapid  recovery  and 
produce  a  good  yield. 

Spring  wheat,  oats  and  barley  are  very  raiik,  and  these  crops  are  in 
imminent  danger  of  heavy  damage  by  lodging  and  rust.  They  are  going 
down  in  all  sections,  and  nothing  but  a  radical  change  in  weather  conditions 
can  save  them  from  almost  total  failure. 

Grass  and  potatoes  are  doing  well.  The  wet  weather  has  caused  some 
timothy  and  clover  to  lodge;  but  the  hay  crop  will  be  very  heavy. 

The  burden  of  vegetation  of  all  kinds  is  probably  the  heaviest  that  was 
ever  seen  in  Iowa  in  the  middle  of  June.  The  output  of  vegetable  life,  in 
all  its  varied  forms,  has  certainly  never  been  exceeded  in  this  state,  so  early 
in  the  season,  and  in  this  enormous  bulk  is  the  chief  danger  to  the  yield  of 
the  harvest. 

BXTLIiETIN  NO.   11,  jnNB21ST. 

The  past  week  averaged  slightly  cooler  than  usual,  and  there  was  less 
than  the  normal  amount  of  sunshine.  The  rainfall  was  light  in  the  larger 
part  of  the  state,  only  a  few  localities  reporting  an  excess. 

The  weather  conditions  were  generally  favorable  for  field  work,  and 
fairly  good  progress  ha?  been  made  in  cleaning  out  the  weedy  com  fields. 
On  all  naturally  well  drained  or  tiled  lands  the  condition  of  the  oorn  crop 
is  quite  satisfactory,— better  in  fact  than  an  average.  On  low,  moist  ground 
a  small  percentage  has  been  ruined,  and  the  extent  of  the  loss  in  acreage 
will  depend  upon  the  weather  in  the  near  future.  With  the  return  of 
normal  conditioos,  the  com  fields  may  be  speedily  cleaned  out,  and  the  out- 
look for  that  crop  will  be  very  promising. 

Spring  wheat,  oats  and  barley,  are  heading  out.  In  all  districts  reports 
show  that  the  growth  is  rank  and  the  grain  considerably  lodged.  The 
extent  of  damage  from  this  cause  cannot  as  yet  be  determined,  but  evidently 
it  will  be  materially  reduce  the  condition  of  these  crops  below  the  estimates 
made  June  Ist. 

Cutting  clover  is  in  progress  in  many  places,  and  timothy  is  nearly 
ready  for  the  harvest.  The  flax  crop  is  quite  promising.  Potatoes  have 
made  unusual  advancement.    Pasturage  is  extra  fine. 

BULLETIN  NO.  12,  JUNE  28TH. 

The  temperature  of  the  week  was  high,  with  an  abundance  of  sunshine. 
The  rainfall  was  seasonable  in  amount,  except  within  a  limited  area  in  the 
southwestern  district,  where  considerable  damage  was  caused  by  a  heavy 
shower  on  the  night  of  the  2 1st.  Severe  wind  squalls  swept  over  the  cen- 
tral belt  on  the  night  of  the  24th,  causing  additional  injury  to  wheat  and 
oats  in  fields  where  the  growth  is  rank. 

Generally,  however,  the  weather  conditions  were  highly  favorable  for 
farming  operations  and  the  advancement  of  all  crops.  The  corn  fields  show 
satisfactory  progress  in  cultivation,  and  the  bulk  of  the  crop  is  well  cleaned 
and  in  a  promising  condition.  At  the  close  of  another  favorable  week  the 
work  of  cultivation  will  be  practically  completed,  except  in  some  of  the 
southern  counties  where  the  work  iwas  delayed  by  excessive  rains. 

Winter  wheat  and  rye  are  about  ready  for  the  reaper,  with  good  pros- 
pects. Spring  'Wheat,  oats  and  barley  are  heading;  and  the  outlook  for 
these  crops  Is  made  uncertain  by  their  heavy  growth  and  tendency  to  lodge. 
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The  hfty  harvest  is  in  progress,  with  very  heavy  yields  reported  in  all 
sections.    Pot&toes,  garden  truok  and  small  fruits  are  doing  notably  well. 

BULLETIN  NO.   13,  JULY  6TH. 

Seasonable  weather  conditions  prevailed  generally  during  the  past  week 
and  good  progress  has  been  made  in  farm  operations  and  in  the  growth  of 
crops.  The  cultivation  of  corn  has  been  pushed  to  a  practical  completion 
in  nearly  all  sections  of  the  state,  and  this  crop  is  being  laid  by  in  a  remark- 
ably promising  condition  in  respect  to  size,  color,  staud  and  freedom  from 
weeds. 

The  hay  harvest  has  progressed  fairly  well,  except  in  some  localities  in 
the  northern  districts  where  the  crop  was  injured  by  showers.  Spring 
wheat,  oats  and  barley  are  making  good  progress  toward  maturity,  and 
have  not  lodged  to  the  extent  that  was  aDticipated. 

The  harvest  of  winter  wheat  and  rye  is  in  progress,  and  some  fields  of 
barley  are  about  ready  to  be  cut.  There  are  some  reports  of  damage  to 
winter  wheat  by  rust  and  insects. 

BULLETIN  NO.  14,  JULY  12TH. 

The  past  week  averaged  slightly  cooler  than  usual.  The  rainfall  was 
variable  and  generally  light;  but  in  a  few  localities  heavy  showers  cecum  d. 
At  Thurman,  Fremont  county,  the  rainfall  on  the  6th  and  7th  amounted  to 
9.70  inches,  causing  heavy  damage  on  the  bottom  lands. 

The  cooler  weather  was  favorable  for  small  grain  crops,  checking  the 
tendency  to  rust,  and  the  conditions  were  generally  favorable  for  work  in 
the  harvest  fields.  Hayiog  is  well  advanced  in  all  districts,  with  heavy 
yield,  generally  secured  in  good  condition.  Winter  wheat  and  rye  are 
mostly  in  shock,  and  threshing  operations  are  about  to  begin.  Spring 
wheat  and  oate  are  filling  well,  and  early  sown  fields  are  nearly  ready  for 
the  harvest.  Allowing  for  all  damage  by  lodging  and  rust,  these  crops  are 
likely  to  briog  about  an  average  yield. 

BULLETIN  NO   15,  JULY  19TH. 

Bright,  warm  days,  cool  nights  and  no  rainfall  except  light  showers  in  a 
few  localities  in  the  western  districts  were  the  special  features  of  the  past 
week.  It  was  a  full  week  of  ideal  harvest  weather,  which  has  been  well 
improved  in  securing  the  matured  crops  in  fine  condition. 

The  harvest  of  fall  wheat  and  rye  is  practically  completed  and  thresh- 
ing is  in  operation.  Barley  is  mostly  in  shook.  In  the  southern  section 
the  bulk  of  the  oats  crop  has  been  cut,  and  the  harvest  of  early  sown  fields 
in  the  central  and  northern  sections  is  in  progress.  The  ripening  of  oats 
has  been  hastened  by  dry  weather  and  rust  on  the  blades,  which  will  tend 
to  lighten  the  yield  to  some  extent.  The  ripening  of  spring  wheat  has  also 
been  hastened  by  the  same  cause,  and  the  harvest  of  that  crop  is  begun  in 
various  localities. 

Rain  is  needed  in  all  sections  for  pastures,  potatoes,  garden  truck  and 
corn,  though  the  latter  crop  is  not  generally  suffering  from  lack  of  moisture. 
Flax  is  an  excellent  crop.  A  very  large  amount  of  good  hay  has  been 
secured  in  fine  condition. 
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BULLETIN  NO.  16,  JULY  26TH. 

Dry  and  hot  weather  prevailed  generaLlj  during  the  past  week.  The 
midsummer  drouth  is  still  unbroken,  though  its  severity  has  been  some- 
what mitigated  by  local  showers  and  high  winds  on  the  nights  of  the  19th. 
and  24th.  In  the  larger  part  of  the  state,  however,  there  is  urgent  need  of 
copious  rains  for  the  relief  of  corn,  potatoes  and  pastures.  The  severe  and 
widely  extended  wind  squalls  on  the  19th  inst.  caused  quite  serious  damage 
to  small  grain  in  shock  and  stack;  and  corn  was  also  injured  to  some  extent. 

Corn  is  doing  as  well  as  could  be  expected,  but  the  crop  is  at  a  critical 
stage,  and  there  is  danger  of  serious  injury  unless  relief  is  afforded  within 
a  few  days.  The  extent  of  damage  already  suffered  can  not  as  yet  be  esti- 
mated. 

In  the  southern  and  central  sections  small  grain  has  been  generally  put 
in  shock,  and  the  work  of  stacking  and  threshing  is  in  progress.  In  the 
northern  section  the  cutting  of  spring  wheat  and  oats  is  nearing  completion^ 
and  early-sown  flax  is  being  harvested.  The  reports  indicate  variable 
returns  from  threshing  but  the  average  will  be  above  the  output  of  recent 
years. 

Late  potatoes  are  suffering  material  injury  by  the  drouth. 

BULLETIN  NO.  17,  AUGUST  2d. 

During  the  past  week  substantial  relief  has  been  afforded  to  the  crope 
that  were  beginning  to  suffer  from  the  effects  of  extreme  heat  and  drouth. 
Fairly  well  distributed  showers  and  cooler  weather,  with  copious  dews, 
have  been  very  beneficial  to  corn,  potatoes,  grass  and  vegetables.  The 
damage  caused  by  high  winds  in  various  localities  has  been  immeasurably 
overbalanced  by  the  good  effects  of  the  refreshing  showers  and  cooler  tem- 
perature. 

The  corn  crop  has  received  the  largest  share  of  benefit,  and,  making  due 
allowance  for  all  injury  by  hot  winds  and  severe  squalls,  the  present  gen- 
eral condition  of  the  crop  ^ives  promise  of  a  full  normal  yield,  if  seasonable 
weather  prevails  the  balance  of  the  season. 

The  potato  crop  has  been  materially  shortened,  and  needs  more  rain  in 
the  near  future  to  prevent  further  damage. 

In  the  grain  fields  stacking  and  threshing  are  in  progress.  Reports  of 
yield  give  promise  of  more  than  an  average  output  of  wheat,  rye  and  barley, 
and  the  oats  crop  is  better  than  early  reports  indicated. 

The  crop  of  apples  and  plums  will  be  very  light.  Grapes,  watermelons 
and  tomatoes  promise  an  abundant  yield. 

BULLETIN  NO.  18,  AUGUST  9TH. 

The  past  week  was  cooler  than  usual,  and  generally  showery.  The 
average  temperature  ranged  from  3^  to  5^  below  the  normal.  The  showers 
extended  to  all  parts  of  the  state,  but  the  amount  of  rainfall  was  widely 
variable,  ranging  from  less  than  an  inch  to  above  five  inches.  Phenomen- 
ally heavy  measurements  are  reported  from  the  west  central,  northwest 
and  north  central  districts. 

The  drouth  is  broken,  with  great  benefit  to  corn,  late  potatoes,  pastures, 
and  other  late  maturing  crops.  Threshing  and  stacking  operations  were 
delayed,  and  grain  in  shock  has  been  in  danger  of  damage  by  wet  weather. 
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The  reports  generally  have  a  more  cheerful  tone  in  relation  to  the  com 
crop,  which  with  favorable  conditions  in  the  future  now  gives  promise  of 
a  full  average  output  for  the  state  at  large.  Threshing  returns,  so  far  as 
received,  indicate  above  an  average  yield  of  wheat,  rye  and  barley.  Oats 
variable,  but  likely  to  make  an  average. 

BULLETIN  NO    19,  AUGUST  16TH. 

The  past  week  was  somewhat  cooler  than  usual,  the  daily  mean  tem- 
perature being  from  2P  to  4^  below  the  normal.  It  wa?  generally  dry  the 
larger  part  of  the  week,  and  favorable  for  threshing  and  stacking,  and  good 
progress  has  been  made  in  securing  the  grain  crops. 

Corn  has  made  fair  progress,  though  the  nights  have  been  too  cool  for 
its  rapid  growth.  Generally,  the  crop  is  more  advanced  than  at  the  cor- 
responding date  laEt  year;  but  it  is  in  all  stages  of  growth,  from  the  silk  to 
roasting  ears.  la  many  early  planted  fields  thete  differences  are  noted  in 
the  development  of  the  ears,  resulting  from  the  reviving  influence  of  the 
rains  following  the  drouth. 

In  response  to  inquiries  as  to  the  date  when  the  corn  crop  will  be  safe 
from  damage  by  frost,  quite  variable  opinions  are  given  by  crop  reporters. 
The  condition  of  the  crop  Is  variable,  resulting  from  local  differences  as  to 
time  of  planting  and  the  weather  ccndttions  during  the  period  of  cultivation 
and  growth.  The  average  opinion  seems  to  indicate  that  the  more  advanced 
corn  will  be  fairly  well  matured  by  September  lObh,  the  larger  part  of  the 
crop  will  be  practically  safe  by  September  25th,  and  the  belated  portion 
will  require  all  of  September  without  killing  frost  to  reach  full  maturity. 
In  this  state  the  average  date  of  first  killing  frost  is  later  than  the  first  of 
October.  So,  with  normal  weather  conditions,  the  corn  crop  is  well  assured, 
and  for  the  state  the  total  output  will  be  very  close  to  the  average  of  recent 
years,  and  possibly  above. 

BULLETIN  NO.  20,  AUGUST  23D. 

The  average  temperature  of  the  past  week  was  a  little  above  the  normal. 
The  rainfall  was  quite  unequally  distributed,  being  generally  very  light  in 
the  western  districts,  and  phenomenally  heavy  in  considerable  portions  of 
the  eastern  and  central  districts,  the  larger  measurements  reported  rang- 
ing from  2  to  4  inches.  Several  local  wind  and  thunderstorms  caused  Eome 
injury  to  crops,  but  on  the  whole  the  showers  were  timely  and  beneficial. 
The  heaviest  damage  was  suffered  by  grain  In  shocks  and  in  poorly  con- 
structed stacks. 

The  corn  crop  has  made  good  progress,  and,  except  within  a  limited 
area  there  is  ample  moisture  to  bring  it  to  an  early  maturity.  The  larger 
number  of  reports  as  to  the  condition  of  corn  are  quite  favorable,  though 
in  some  sections  the  crop  is  reported  to  be  somewhat  below  an  average. 

The  rains  have  greatly  improved  pastures,  and  the  soil  is  in  good  condi- 
tion for  fall  plowing,  which  is  in  progress.  Late  potatoes  are  also  receiv- 
ing a  measure  of  benefit. 

Threshing  small  grain  is  progressing,  with  numerous  favorable  reports 
as  to  yield  and  quality  of  grain. 
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BULLETIN  NO.  21,  AUGUST  30TH. 

The  week  was  warmer  than  usual,  with  very  light  rainfall  except  in 
scattered  localities. 

The  conditions  were  favorable  for  farm  work,  and  good  progress  has 
been  made  in  threshing  small  grain  and  grass  seed.  Considerable  progress 
has  been  made  in  fall  plowing,  except  in  sections  where  the  soil  is  too  dry, 
and  in  some  localities  a  beginning  has  been  made  in  sowing  fall  wheat  and 
rye,  with  prospects  of  an  increase  in  the  acreage  of  these  crops. 

Corn  has  made  unusual  advancement  in  the  last  half  of  August,  and 
there  has  been  a  corresponding  shortening  of  the  time  required  to  place  it 
beyond  danger  from  frost  In  some  localities  the  early  planted  fields  are 
being  cut,  and  a  considerable  portion  of  the  crop  will  be  practically  safe  by 
the  15th  of  September.  With  normal  weather  condition;  throughout  the 
coming  month  the  late  planted  p3rtioQ  will  reach  full  maturity. 

Very  confiicting  reports  are  received  as  to  the  condition  of  com,  the 
estimates  depending  upon  the  point  of  view  of  the  crop  reporters.  It  is 
certain  that  the  midsummer  drouth  materially  cut  down  the  total  yield  of 
what  at  one  time  promised  to  be  the  largest  crop  ever  grown  in  this  state. 
But  allowing  for  this  reduction  of  prospective  yield,  the  fields  to-day  carry 
a  heavier  average  burden  of  corn  than  was  in  sight  at  the  corresponding 
date  last  year. 

BULLETIN  NO.   22,  SBPTEMBBR  6TH. 

The  past  week  was  the  warmest  of  the  season,  the  dally  mean  tempera- 
ture ranging  from  8^  to  10^  absve  the  normal.  The  protracted  heated 
term  culminated  in  showers  on  the  3d  and  4th,  which  were  quite  widely 
distributed,  affording  a  large  measure  of  relief  to  the  people  and  the  suffer- 
ing vegetation. 

Corn  has  been  forced  toward  maturity  somewhat  too  swiftly  for  the  per- 
fect development  of  the  late-planted  portion  of  the  crop,  and  in  some  counties 
the  hot,  dry  weather  has  unquestionably  caused  some  damage.  But  on  the 
whole,  corn  has  done  notably  well,  and  a  very  large  percentage  is  now  fairly 
well  matured  and  in  condition  to  be  cut  up  or  to  withstand  a  sharp  frost. 
For  all  of  the  crop  it  would  better  to  have  seasonable  weather,  without 
frost,  until  the  latter  part  of  this  month.  Considerable  progress  has  been 
made  in  cutting,  especially  in  the  dairy  districts  where  the  farmers  fully 
appreciate  the  value  of  corn  fodder. 

More  than  the  usual  amount  of  plowing  has  been  done,  and  seeding  fall 
grain  is  in  progress.  The  pastures  need  rain,  and  In  some  sections  it  is 
much  needed  to  facilitate  plowing. 

BULLETIN  NO.  23,  SEPTEMBER  13TH. 

The  past  week  was  unseasonably  cool,  with  less  than  the  usual  amount 
of  sunshine.  The  dally  average  temperature  was  from  5°  to  7^  below  the 
normal.  Light  frosts  were  observed  in  many  localities,  but  no  damage 
resulted.  The  amount  of  rainfall  was  generally  ample  for  present  needs, 
and  in  the  larger  part  of  the  state  the  pastures  have  been  improved  and  the 
soil  is  moist  enough  for  fall  plowing.  Seeding  of  fall  wheat  and  rye  la  In 
progress,  with  prospective  increass  in  the  acreage  of  wheat. 

The  greater  part  of  the  corn  crop  is  now  sufficiently  mature  to  withstand 
frost,  and  a  considerable  portion  is  being  cut  and  shocked.    The  ripening 
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of  Ute  corn  has  been  retarded,  but  It  is  doing  fairly  well,  and  with  normal 
weather  in  the  near  future  it  will  soon  be  sjbfe.  Late  potatoes  need  two  or 
three  weeks  to  ripen. 

BULLETIN  NO.  24,  SEPTEMBER  20TH. 

The  first  half  of  the  week  was  cool  and  showery,  and  the  last  half  warm 
and  dry.  The  rainfall  was  ge&erally  eufflcient  for  present  needs  in  the 
g'reater  part  of  the  state,  affording  ample  moist  are  to  improve  the  pastures, 
replenish  t]^e  streams,  and  to  put  the  soil  in  good  condition  for  plowing.  The 
central  and  southern  districts  received  the  larger  amounts  of  rain,  and  it 
was  much  needed  in  the  southwestern  counties. 

Fall  plowing  is  now  well  advanced  in  all  sections,  and  much  seeding  of 
fall  grain  has  baen  done  under  most  favorable  conditions 

The  corn  crop  is  now  practically  beyond  danger  of  material  injury  by 
f  roet,  though  some  of  the  late-planted  fields  will  mature  in  better  condition 
if  normal  weather  prevails  through  the  balance  of  the  month.  The  crop  is 
gfenerally  more  fully  matured  in  the  northern  half  than  In  the  southern  half 
of  the  state,  and  with  drying  weather  much  of  the  crop  will  be  in  coDdition 
to  crib  early  in  October.  A  considerable  area  has  been  cut  and  shocked, 
especially  in  the  eastern  districts. 

On  the  whole,  this  has  been  a  season  of  bountiful  production  in  this 
highly  favored  state. 


LOSSES  BY  LIGHTNING. 


[FROM  SEPTEMBER  MONTHLY  REVIEW.] 


Blanks  for  the  collection  of  statistics  of  losses  due  to  lightning  were 
sent  out  last  spring  to  agents  and  adjusters  of  insurance  companies,  and  to 
others  who  were  willing  to  aid  in  this  undertaking.  The  inquiries  cover  a 
wide  range,  relating  to  the  losses  and  the  conditions  under  which  they 
occurred.  The  responses  have  not  been  as  general  and  comprehensive  as 
we  hoped  to  receive,  but  perhaps  they  were  as  numerous  and  specific  as 
could  be  expected  at  the  inception  of  this  work. 

Up  to  date,  October  1st,  we  have  received  186  reports,  mainly  from 
adjusters  of  losses  of  insurance  companies  doing  business  in  this  state. 

These  reports  give  details  of  the  loss  or  damage  by  lightning  of  37  build- 
ings, and  the  killing  of  266  head  of  live  stock,  including  37  horses  and 
mules,  32  sheep,  40  hogs  and  157  cattle. 

The  aggregate  loss  on  buildings  burned  or  damaged,  with  their  contents, 
is  117,336.  Of  the  number  of  buildings  struck,  there  were  28  barns  and 
9  houses.  Of  the  dwelling  houses  only  2  were  burned,  causing  a  total  loss  of 
$1,000;  and  7  were  struck  and  damaged  to  the  amount  of  $180.  Barns  suf- 
fered much  more  heavily  than  houses,  17  of  the  28  being  consumed  with 
their  contents,  the  loss  amounting  to  $16,156.  Of  all  the  buildings  struck, 
2  were  reported  to  have  been  provided  with  lightning  rods,  and  these  were 
barns.  The  rods  were  of  rough  iroa,  but  we  have  no  Information  as  to  the 
manner  of  attachment,  or  the  ground  connection.  One  of  the  redded  barns 
was  only  slightly  injured,  and  the  other  was  consumed. 
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The  reports  show  that  14  barns  were  struok  by  lig^htning  in  the  months 
of  July  and  Aug^ust,  and  of  that  number  11  were  totally  consumed;  whereas, 
in  May  and  June,  12  barns  were  struck  and  only  5  were  bnrned.  This 
affords  evidence  of  the  fact  that  barns  suffer  greater  loss  after  the  hay  and 
grain  harvest,  when  they  are  filled  with  the  products  that  generate  large 
quantities  of  vapor.  Records  show  that  of  the  number  of  bams  straok 
before  harvest  only  41  per  cent  were  consumed,  while  after  harvest  78  per 
cent  were  burned  by  the  fiery  bolts.  And  yet  there  was  greater  electric 
energy  displayed  in  the  early,  than  in  the  latter,  part  of  the  season,  as 
shown  by  the  fact  that  the  live  stock  killed  in  the  months  of  May  and  June, 
were  double  the  number  reported  in  July  and  August. 

These  reports  show  the  interesting  fact  that  of  the  266  head  of  live  stock 
killed  by  lightning,  118  were  found  in  close  contact  with  wire  fences;  and 
also  that  these  wire  fences  were  not  provided  with  ground  wires.  That  is 
to  say,  over  44  per  cent  of  the  losses  of  live  stock  may  have  been  caused  by 
contact  with  wires  charged  with  electric  force. 

Unquestionably,  wire  fences,  as  now  constructed,  serve  as  death  traps  to 
live  stock,  causing  a  vast  amount  of  loss  every  year.  And  it  is  also  quite 
evident  that  a  considerable  percentage  of  danger  may  be  avoided  by  use  of 
ground  wires  at  frequent  Intervals,  in  the  construction  of  wire  fences.  In 
some  of  the  reports  it  was  stated  that  there  were  evidences  that  the  light- 
ning struok  the  fence  at  a  considerable  distance  from  the  point  where  the 
stock  was  killed. 

As  an  illustration  of  this  matter,  Mr.  J.  R.  Chandler,  of  Dexter,  reported 
the  loss  of  a  flock  of  32  sheep,  on  the  premises  of  6.  F.  Lenocker,  in  Madison 
county,  June  22d.  They  were  found  lying  along  the  wire  fence,  against 
which  they  were  driven  by  the  storm,  and  it  was  obEerved  that  the  light- 
ning struck  the  fence  20  rods  from  the  place  where  the  sheep  were  killed. 
That  deadly  bolt  might  have  been  sent  into  the  earth  within  a  few  feet  of 
where  it  struck.  This  emphasizes  the  need  of  careful  observation  of  all 
the  conditions  connected  with  losses  of  that  kind,  to  discover  the  causes 
and  possible  means  of  prevention. 

Of  the  186  destructive  strokes  reported,  we  find  that  55  occurred  on  low, 
moist  ground,  and  in  41  cases  near  timber  or  trees  The  others  were  on 
dry  land,  and  in  open  fields. 

It  is  hoped  that  during  the  next  season  we  may  awaken  sufficient  inter- 
est to  bring  out  a  largely  increased  number  of  reports  By  the  systematic 
collection  and  tabulation  of  the  details,  and  a  careful  study  of  all  the  facts 
that  may  be  gathered  in  this  form,  we  may  possibly  gain  some  knowledge 
of  practical  utility  as  well  as  of  scientific  interest. 


LOCAL  CLIMATIC  CHANGES. 


fMONTHLY  REVIEW  U.  S.  WEATHER  BUREAU.] 


A  correspondent  in  Northfield,  Mass.,  desires  our  opinion  on  the  ques- 
tion: **  Were  the  winters  of  fifty  years  ago  much  colder,  or  were  the  snow- 
falls deeper  than  at  present?  The  opinion  is  widely  held  that  the  winters  were 
colder  and  the  snowfalls  deeper,  but  I  can  find  nothing  to  warrant  the  belief 
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except  that  in  the  first  part  of  tbe  century  a  much  larger  percentage  of  the 
I)opulation  lived  in  the  hill  towns  or  in  the  interior,  which  are  bo!;h  colder 
than  the  valley  or  the  coast  towns.*' 

On  the  general  question  as  to  the  appreciable  changes  in  climate,  the 
editor's  opinion  is  that  there  has  been  no  such  change  in  any  respect 
vhatever  so  far  as  meteorology  proper  is  concerned.  If  we  divide  our 
records  of  the  weather  recorded  in  North  America  since  the  days  of  Colum- 
bus into  two  periods,  viz.,  before  and  after  the  year  1900,  we  shall  find  that 
every  peculiarity,  such  as  remarkable  storms,  winds,  rains,  floods,  frosts, 
etc.,  recorded  in  the  current  century  can  be  matched  by  a  corresponding 
remarkable  ev'  nt  before  the  year  1800.  The  popular  impressions  alluded 
to  by  our  correspondent  result  almost  entirely  from  the  imperfections  of 
our  records,  and  especially  of  our  memories.  There  is  a  large  class  of  per- 
sons whose  habits  of  thought  are  so  crude  that  when  they  experience  any 
very  remarkable  weather  they  jump  to  the  conclusion  that  the  climate  has 
changed,  forgetting  that  they  themselves  have  had  such  a  limited  personal 
experience  that  they  are  not  fair  judges  of  the  weather  over  the  whole 
country  or  of  the  climate  of  a  century. 

Oar  correspondent  seems  t3  suggest  that  a  certain  change  in  the  habits 
of  the  people,  such  as  the  removal  from  the  interior  to  the  coast,  or  from 
forests  to  prairies,  or  from  country  to  city,  or  vice  versa,  will  partly  account 
for  widespread  errors  in  respect  to  climate.  The  suggestion  is  excel- 
lent, but  the  editor  would  be  inclined  to  interpret  the  phenomenon  some- 
what differently.  The  general  movement  of  the  population  in  the  past 
centurj  has  been  from  the  Atlantic  states  westward,  and  from  the  country 
to  the  city,  or  quite  opposite  to  the  movement  suggested  by  our  correspond- 
ent. In  fact,  we  find  no  real  agreement  in  the  so-called  popular  traditions 
with  regard  to  the  weather.  We  have  met  with  quite  as  many  persons  who 
think  the  winters  are  more  severe  as  with  those  who  think  the  winters  are 
less  severe  than  formerly.  Everything  seems  to  depend  upon  how  and 
where  the  "  oldest  inhabitant"  lived  when  he  was  a  boy  as  compared  with 
his  present  condition.  If  he  moved  from  a  farm  on  a  windy  hilltop  in  the 
country  down  to  a  cosy  house  in  the  village,  the  climate  seemed  to  him  to 
have  improved.  If  he  moved  from  the  milder  climates  on  the  coast  in  his 
youth  to  the  severer  climates  in  the  interior,  he  was,  as  a  boy,  struck  with 
the  great  change,  and  the  impression  still  remains  with  him  that  those 
winters  were  severer  than  now.  If  he  has  lived  continuously  in  a  large 
city  like  New  York,  where  the  growth  of  tall  houses,  the  increased  smoke, 
and  diminished  sunshine,  have  completely  changed  the  climate,  and  where 
these  combined  with  the  changes  in  the  mode  of  living,  especially  the  abo- 
lition of  the  open  wood  fire,  have  rendered  the  human  system  vastly  more 
sensitive,  he  finds  that  the  Inequalities  of  climate  are  greater  than  formerly. 

From  a  hygienic  point  of  view  **  the  climate  "  includes  everything  that 
affects  the  health  and  comfort  of  the  body.  The  meteorological  climate 
that  agrees  perfectly  with  one  person  may  bd  entirely  too  severe  for  another. 
Our  remembrance  of  our  physical  sensations  is  not  a  safe  criterion  when 
judging  of  climate.  Our  remembrance  of  an  occasional  storm  or  winter  is 
not  a  safe  guide  in  comparing  the  pa^t  wi-.h  the  prestnt.  Our  records  of 
deep  snows  are  too  fragmentary  to  give  anything  more  than  a  general  con- 
viction that  there  has  been  no  material  change  in  the  snowfall.     Our 
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reoards  of  extreme  low  temperature  are  liable  to  be  in  error  several  degrees 
by  the  anoient  use  of  very  imperfect  thermometers,  and  are  almost  certain 
to  be  exaggerated  if  the  thermometers  were  placed  in  valleys  or  lowlands 
wbere  cold  air  settles  on  still,  clear  nights,  so  that  we  must  use  great  cau- 
tion in  interpreting  these  records ;  differences  of  5^  to  10^  degrees,  and  even 
20^,  have  occurred  between  the  minimum  temperatures  recorded  by  weather 
bureaus  and  voluntary  observers  located  within  a  few  miles  of  each  other, 
owing  to  the  combination  of  these  two  sources  of  error. 

Remarkable  rains  and  snows  are  usually  quite  local  phenomena;  there 
have  been  several  remarkable  cases  of  this  nature  in  certain  portions  of 
New  England  and  the  middle  Atlantic  states  within  the  past  ten  years. 
Similar  remarkable  cases  occurred  in  other  portions  of  these  states  fifty 
years  ago,  and  equally  remarkable  cases  occurred  in  still  other  portions 
just  before  1800.  If  there  has  been  any  change  in  the  climate  of  Northfield, 
Mass.,  it  is  because  it  lay  within  some  oae  of  these  regions  of  extraordinary 
rain  or  snow  on  one  cscasion  and  not  on  another.  Such  a  change  of  climate 
at  one  spot  is  no  criterion  by  which  to  judge  of  changes  at  other  places  100 
miles  away.  The  average  climate  of  New  England,  so  far  as  the  weather  is 
concerAod,  has  not  appreciably  changed  since  the  days  when  her  oldest 
forest  trees  were  young  saplings,  and  that  carries  us  back  nearly  five  hun- 
dred years. 


CLIMATE  AND  SOIL  FERTILITY. 


HEAT  AND  ARIDITY  AS  IMPORTANT   FACTORS  IN  THE   PRODUCTION    AND 

MAINTENANCE  OF  A  FERTILE  SOIL. 


A  recent  bulletin  issued  by  the  experiment  station  at  Brookings,  South 
Dakota,  presents  some  interesting  facts  and  theories  relative  to  the  causes 
which  have  operated  in  the  production  of  the  wonderfully  fertile  soil  of 
that  portion  of  the  great  central  basin.  We  copy  the  fpUowing  extract 
of  this  valuable  report,  and  append  thereto  brief  comments: 

All  that  portion  of  South  Dakota  lying  east  of  the  Missouri  river  is 
covered  by  what  is  known  as  drift  or  boulder  clay,  except  a  few  small 
isolated  areas.  This  formation  varies  in  depth  from  a  few  feet  to  two  or 
three  hundred  feet,  and  when  the  entire  mass  of  the  deposit  Is  considered 
it  is  of  a  remarkably  uniform  character  throughout  the  state.  Its  chief 
characteristic  is  a  light  yellow  color,  with  numerous  small,  calcareous 
masses  and  more  or  less  boulders,  stones  and  pebbles  in  the  subsoil,  gradu- 
ally merging  into  a  dark  brown  or  black  loam  on  the  surface.  This  dark 
color  is  due  to  the  presence  of  decaying  vegetable  matter  and  the  action  of 
the  elements. 

Everywhere  drift  soils  are  recognized  as  containing  practically  in  ex- 
haustible quantities  of  the  elements  of  fertility,  but  in  most  glacial  areas 
the  ice-sheet,  in  its  movement  from  the  north,  encountered  so  many  exposed 
ledges  of  rock  that  the  material  it  deposited  was  composed  largely  of 
boulders  that  had  not  yet  been  reduced  to  soil;  so  that,  while  drift  soils  are 
universally  recognized  as  fertile  soils,  they  are  usually  eo  stony  as  to  be 
difficult  to  till.  Fortunately  for  this  state,  the  character  of  the  country  to 
the  north  of  us  for  hundreds  of  miles  was  such  that  little  raw  material  in 
the  form  of  rocks  was  added  to  the  moving  mass  of  ice  and  soil,  but  the 
materials  which  it  did  brine'  had  been  so  thoroughly  mixed  up  and  ground 
down  by  the  time  it  reached  its  present  location  that  it  is  composed  almost 
entirely  of  thoroughly  disintegrated  soil  material.    Thus  we  have  all  the 
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advantages  of  a  drift  formation,  with  far  less  stones  than  are  usually  found 
in  drift  or  boulder  clay- 
In  addition  to  the  foregoing  there  have  been  other  very  potent  factors 
in  prcduoing  a  soil  of  great  uuformity  and  remarkable  fertility  throughout 
this  region.  Most  important  of  these  is  the  fact  that  this  has  been  a  region 
of  light  rainfall  for  a  great  length  of  time.  We  have  become  accustomed 
to  aEsociate  the  ideas  of  humiditv  and  fertility,  on  account  of  the  very 
luxuriant  growth  of  vegetation  which  is  found  in  those  countries  having  a 
heavy  annual  rainfall.  But  the  very  same  causes  that  produced  the  heavy 
growth  of  forest  and  underbrush  will,  as  soon  as  that  forest  growth  is 
removed,  begin  to  carry  away,  not  only  those  elements  of  stored  up  plant 
food  in  the  Eoil,  but  in  miny  instances  the  soil  itself;  so  that  in  many  of  the 
humid  districts  the  luxuriant  forest  areas  of  one  generation  become  the 
washed  and  worthless  hillsides  of  the  next.  No  such  wasting  effects  have 
been  experienced  upon  our  open  prairies,  although  they  have  been  unpro- 
tected by  forest  growths  for  ages;  but,  on  the  contrary,  there  has  been  a 
steady  increase  in  the  store  of  available  plant  food  as  a  direct  result  of 
those  chemical  and  physical  changes  which  are  constantly  ffoing  on  in  the 
soil.  Had  this  been  a  region  of  heavy  rainfall,  the  salts  which  result  from 
these  ohanffes  would  have  been  washed  off  or  leached  out  as  fast  as  formed, 
and  no  such  store  of  available  plant  food  would  have  been  possible. 

The  influence  of  temperature  in  soil  formation  is  also  an  important  one. 
It  has  an  effect  upon  both  the  chemical  and  physical  changes  which  take 
place  in  the  soil.  Other  conditions  being  equal,  all  chemi^  changes  tak- 
ing place  in  soil  formation  are  accelerated  by  high  and  retarded  by  Tow  soil 
temperatures.  The  very  high  soil  temperatures  which  have  been  observed 
in  tnis  region  during  the  summer  and  fall  months  have  contributed  in  no 
small  measure  to  the  reduction  of  the  soil  to  its  present  condition.  The 
effect  that  temperattire  has  upon  the  physical  changes  that  take  place  in 
soil  formation  u  largely  due  to  expansion  and  contraction.  There  are  but 
few  regions  that  have  experienced  such  frequent,  sudden  and  violent 
changes  as  this  So  it  seems  probable  that  the  temperature  conditions  of 
this  climate  have  had  a  beneficial  effect  upon  the  physical,  as  well  as  the 
chemical,  changes  which  are  necessary  for  the  production  of  fertile  soiL 

The  all  important  question  to  be  considered  is  how  to  till  the  soil  so  as 
to  place  it  in  the  best  possible  physical  condition  for  plant  growth.  The 
object  of  all  tillage  is  to  secure  the  proper  arrangement  of  the  soil  particles 
with  relation  to  each  other,  it  is  true  that  tillage  has  a  very  beneficial 
effect  in  the  destruction  of  weeds,  but  any  system  of  tillage  that  will  keep 
the  soil  in  the  best  physical  condition  will  also  keep  the  weeds  down,  so 
that  destruction  of  weeds  does  not  need  to  be  considered. 

There  is  probably  no  locality  where  the  question  of  tillage  needs  more 
careful  study,  nor  wnere  it  promises  greater  rewards.  We  have  everything 
that  is  needed  for  a  rich,  prosperous  agricultural  state;  a  soil  of  particu- 
larly inexhaustible  fertility,  easily  and  cheaply  worked,  favorable  condi- 
tions of  temperature  and  sunshine,  and,  if  properly  husbanded,  sufficient 
rainfall.  That  there  is  frequently  an  insufficient  supply  of  moisture  to  pro- 
duce a  full  crop  under  the  wasteful  and  oftentimes  thoroughly  shiftless 
system  of  farming  which  has  been  so  extensively  practiced  in  the  past, 
admits  no  denial.  That  the  normal  precipitation  is  sufficient  for  the  pro- 
duction of  good  crops  under  a  proper  system  of  tillage,  we  believe  can  be 
demonstrated.  What  the  best  system  of  tillage  is,  we  are  not  yet  prepared 
toiay. 

Much  of  the  foregoing  extract  relating  to  the  effects  of  geologic  forces 
and  climatic  conditions  is  applicable  to  a  large  portion  of  the  upper  valley 
lying  westward  of  the  Mississippi  river.  In  all  this  region  the  thoroughly 
disintegrated  drift  formation  is  capped  by  a  deep  layer  of  dark  loam  that  is 
marvelously  rich  In  all  the  elements  of  fertility.  And  unquestionably  this 
wonderful  surface  deposit  of  available  plant  food  is  a  direct  product  of  the 
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climatic  conditionB  that  have  prevailed  in  the  vast  period  of  time  slnoe  the 
gflacial  epoch. 

In  our  deep,  rich  soil  we  find  irrefutable  proof  of  the  statement  that  both 
heat  and  aridity  have  been  important  factors  in  its  production.  The  rain- 
fall must  have  been  relatively  lig^ht  for  a  very  g^reat  length  of  Ume;  and  the 
ready  inference  Is  that  there  has  been  no  essential  change  of  general  cli- 
matic conditions  for  many  centuries.  This  tendency  toward  aridity  for  so 
large  a  portion  of  the  year  is  a  powerful  conservator  of  the  vast  store  of 
fertility  that  is  the  heritage  of  the  people  of  this  favored  region.  As  a  rule 
we  have  ample  rainfall  for  the  production  of  an  abundance  of  the  staple 
crops,  and  not  so  much  as  to  wash  off  and  leach  out  the  salts  and  other  essen- 
tial elements  of  our  fertile  soil. 


THE  ALMANACS  AND  THE  WEATHER  BUREAU. 


[MONTHLY  WEATHBR  RKVIEW,  JANUARY,  1898.] 


During  the  past  few  months  the  editor  has  noticed  a  number  of  news- 
paper paragraphs  dfscussiDg  the  relative  merits  of  the  weather  predictions 
published  daily  by  the  ofQoials  of  the  weather  bureau  for  one  or  two  days 
in  advance,  and  those  published  by  the  numerous '*  farm ars' almanacs  " 
published  several  months,  or  even  a  year,  in  advance,  and  sold  in  large 
numbers  throughout  the  country.  The  predictions  of  the  weather,  as  made 
by  the  weather  bureau,  are  based  entirely  upon  the  daily  maps  that  show 
the  actual  condition  of  the  atmosphere,  as  reported  by  reliable  observers 
throughout  the  country.  On  the  other  hand,  the  predictions  in  the  various 
almanacs  are  founded  upon  a  variety  of  principles  among  which  are  the  fol- 
lowing: 

First. — The  most  conssrvative  and  rational  almanacs  are  thoso  that  com- 
pile from  the  records  of  many  past  years  a  table  showing  what  sort  of 
weather  has  prevailed  most  frequently  on  the  respective  days  of  the  year. 

Second, — The  least  rational  almanacs  are  those  that  pretend  that  the 
weather  is  oontrolled  by  planetary  combinations  and  stellar  influences, 
therefore,  such  predictions  are  properly  said  to  be  based  upon  astrology. 

Third, — An  intermediate  class  publishes  predictions  based  upon  the 
probability  of  spots  upon  the  sun,  thereby  assuming  it  to  have  been  demon- 
strated that  the  solar  spots  control  terrestrial  weather. 

Fourth. — The  least  scientific  system  of  preparing  the  almanac  pre- 
dictions was  explained  to  the  editor  many  years  ago  by  a  gentleman  whose 
almanac  made  the  greatest  prate asions  to  high  scientific  accuracy.  This 
gentleman  stated  that  on  certain  days  he  felt  endowed  with  a  certain  ability 
or  inspiration.  These  were  his  weather  making  da^s,  on  which  he  sat 
down,  and  with  the  most  absolute  confidence  in  the  accuracy  of  his  work, 
wrote  up  the  weather  for  the  comiog  year,  continuing  at  the  work  for  a 
considerable  time  until  the  inspiration  seemed  to  leave  him,  whereupon  he 
necessarily  stopped  and  delayed  resuming  the  work  until  again  filled  with 
the  spirit  of  divination. 

Doubtless  some  almanac  makers  adopt  a  combination  of  the  four  preced- 
ing methods,  but,  in  general,  these  seem  to  be  the  principles  most  widely 
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recog^nized  in  the  long-ranj^e  predictions  of  the  almanacs,  except  only  in  all 
cases  the  authors  make  free  use  of  a  system  of  general  and  rather  indefinite 
terms  that  will  apply  jusb  as  well  to  a  thunderstorm,  a  hurricane,  or  an 
earthquake.  The  warning  *^  Look  out  for  something  very  unusual  about 
this  time''  is,  of  course,  not  a  meteorological  prediction,  and  not  nearly  as 
definite  as  the  railroad  signboard  ^'  Look  out  for  the  engine  when  the  bell 
rings." 


EVAPORATION  FRO  111  THE   OCEAN. 


•[MAURY'S  PHYSICAL  OEOGBAPHY  OP  THE  SEA.] 

The  mean  annual  fall  of  rain  on  the  entire  surface  of  the  earth  is  esti- 
mated at  about  five  feet.  To  evaporate  water  enough  annually  from  the 
ocean  to  cover  the  earth,  on  the  average,  five  feet  deep  with  rain;  to  trans- 
port it  from  one  zone  to  another,  and  to  precipitate  it  in  the  right  places,  at 
suitable  times  and  in  the  proportion  due,  is  one  of  the  offices  of  the  grand 
atmospherical  machine.  The  water  is  evaporated  principally  from  the  tor- 
rid zone.  Supposing  it  is  all  to  come  thence,  we  shall  have,  encircling  the 
earth,  a  belt  of  ocean  3,000  miles  in  breadth,  from  which  this  atmosphere 
evaporates  a  layer  of  water  annually  sixteen  feet  in  depth.  And  to  hoist 
up  as  high  as  the  clouds  and  lower  down  again  all  the  water  in  a  lake  six- 
teen feet  deep,  and  3,000  miles  broad  and  24,000  long,  is  the  yearly  business 
of  this  invisible  machinery.  What  a  powerful  engine  is  the  atmosphere  I 
And  how  nicely  adjusted  must  be  all  the  cogs,  and  wheels,  and  springs,  and 
compensations  of  this  exquisite  piece  of  machinery,  that  it  never  wears  out, 
nor  breaks  down,  nor  fails  to  do  its  work  at  the  right  time  and  in  the  right 
way  I  The  abstract  logs  at  the  observatory  in  Washington  show  that  the 
water  of  the  Indian  ocean  is  warmer  than  that  of  any  other  sea;  and  there- 
fore it  may  be  inferred  that  the  evaporation  from  it  is  also  greater.  The 
north  Indian  ocean  contains  4,600,000  square  miles,  while  its  Asiatic  water- 
shed contains  an  area  of  2,500,000.  Supposing  all  the  rivers  of  this  water- 
shed to  discharge  annually  into  the  sea  four  times  as  much  water  as  the 
Mississippi  discharges  into  the  gulf  (107  cubic  miles,  or  about  one-sixth  of 
all  the  rain  that  falls  on  its  watershed),  we  shall  have  an  average  annual 
evaporation  from  the  Indian  ocean  of  6  inches,  or  .0165  per  day. 

The  rivers  of  India  are  fed  by  the  monsoons,  which  have  to  do  their 
work  of  distributing  their  moisture  in  about  three  months.  Thus  we 
obtain  .065  inch  as  the  average  daily  rate  of  effecLive  evaporation  from  this 
ocean.  If  it  were  all  drained  down  upon  India,  it  would  give  a  drainage 
which  would  require  rivers  having  sixteen  times  the  capacity  of  the  Mis- 
sissippi to  dischsurge.  Nevertheless,  the  evaporation  from  the  north  Indian 
ocean  required  for  such  a  flood  is  only  one-sixteenth  of  an  inch  daily 
throughout  the  year.  I  estimate  the  total  amount  of  evaporation  that 
annually  takes  place  in  the  trade- wind  region  generally  at  sea  as  not 
exceeding  four  feet. 
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CLIMATE. 


[DAVIS'  ELEMENTARY  MBTJLOROLOGY.] 

The  averagfe  values  of  the  atmoepheric  conditions  of  a  reg^ion  constitute 
its  climate.  The  most  important  elimatio  elements  are  first,  temperature; 
second,  various  forms  of  moisture,  as  vapor,  cloudiness,  and  precipitation; 
third,  wind,  including  storms.  The  pressure  of  the  atmosphere  is  not  a 
climatic  element,  and  needs  to  be  considered  only  in  its  association  with  the 
divisions  of  the  wind  system. 

While  annual  averagfes  were  first  considered  in  the  definition  of  climate, 
more  and  more  importance  has  come  to  be  attached  to  the  averagre  of 
seasonal  values,  and  to  such  special  quantities  as  the  average  highest  or 
lowest  temperature  or  rainfall  of  a  season  or  month.  Even  the  extreme 
values  are  often  included  in  climatic  tables,  in  order  to  present  as  fully  as 
possible  the  meteorological  features  of  a  district;  but  in  so  doing  we 
approach  the  consideration  of  its  weather.  A  full  climatic  account  of  a 
locality  should  include:  for  temperature — ^the  monthly  and  annual  means, 
the  mean  diurnal  range  for  the  several  months,  the  mean  and  the  absolute 
extremes  for  the  year  and  months,  the  mean  diurnal  variability  (the  mean 
of  the  differences  between  the  successive  daily  means),  the  average  dates 
of  the  latest  and  earliest  frost,  the  average  number  of  days  without  f  roet; 
the  average  duration  and  value  of  cyclonic  ranges  of  temperature  in  the 
several  months;  the  mean  intensity  of  sunshine  in  clear  weather  of  the  dif- 
ferent months;  the  mean  temperature  of  the  soil  at  successive  depths  down 
to  five  or  six  feet:  for  moisture— the  monthly  mean  absolute  and  relative 
humidity,  the  mean  monthly  evaporation  from  a  water  surface;  the  mean 
cloudiness  and  mean  duration  of  sunshine  in  the  several  months;  the  mean 
monthly  and  annual  rainfall,  with  additional  data  for  melted  snow  in  the 
winter  months;  the  mean  number  of  rainy  and  snowy  days  in  every  month, 
the  mean>  frequency  of  rainfall  in  every  month  (number  of  rainy  diqrs 
divided  by  the  total  number  of  days),  the  average  dates  of  latest  and  earliest 
snowfall,  the  average  depth  of  snow  on  the  ground  at  the  end  of  every 
month;  if  possible,  the  proportion  of  rainfall  received  from  general  cycloiiic 
storms  and  from  local  thunderstorms  in  the  several  months,  and  the  mean 
diurnal  variation  of  rainfall  for  the  different  months;  the  mean  number  of 
days  with  thunderstorms  and  with  hail  in  the  several  months;  for  winds — 
he  frequency  of  different  directions  for  the  several  months,  with  the  oor- 
responding  mean  velocities,  and  indication  of  the  frequency  of  calms  and  of 
exceptionally  strong  winds;  the  mean  diurnal  variation  in  direction  and 
velocity  for  several  months. 

In  regions  like  the  eastern  United  States,  the  means  of  climatic  ele- 
ments in  corresponding  months  of  successive  years  vary  so  greatly  that  a 
considerable  number  of  years  is  required  to  determine  their  true  values. 
Hence  the  importance  of  maintaining  weather  records  continuomly  under 
conditions  as  nearly  constant  as  possible,  in  order  to  outlast  the  influence 
of  dry  or  wet,  warm  or  eold  periods.  It  is  hardly  worth  while  to  beg^in 
such  records  unless  there  is  a  fair  probability  of  their  continuance,  and 
unless  good  instruments  can  be  secured  and  properly  exposed. 


70 


ANNUAL  REPORT  OP  THE 


<     C 
ft     g 

!z;  ^ 

O    f 

&    I 

eu  1 

R 
i 

•5 

a 

s 
s 

•S3 
O 

I 


-eq  TO^vp 
-eq  pdpnp 


SSSSSSS  SSSRS  iSiSSSSSSS  sss 

40  95  00  SO  So  So  w     aooDSauoo     35  a  wODoEwwcBSaD      qdww 


'ftiva^  'OH 


SSSS 


ooooo     ^a»ao«p^     aaot-tDODAQoaot^ 


s  ss 


OOt 


*l«niinv 


9SSSS9SS    SSSiSS   SSe^^SSSSSsS    S588 


'joqmeoaQ 


Sa^SSS^^   SS^SSS   &SSS9£;SSSS    sss 


'jaqnz9A0K 


3S?Si8?S   SSSSI:   SSSSSSSSSS^    Ssl^S 


rH^^iHM^ 


■Mqcnoo 


'jeqoie^dag 


'^BnSny 


MM  00  CO  COM  CO 


^38S8 

■     •     •     • 
CO  00  OOlOOO 


•I  m  e*  CO  oi  90  ei  e*  00 


ss  sss 


•Xinf 


•  •       •       •       •       ■ 

^o«'«'«ceeefo 


•      •  • 

eoeocokoov 


00  <«  CO  to  c«  ^  ee  id  <«  ee 


eoooe* 


'amif 


;qs^^8S8 

ioce'^<«!iaideo 


«oeO'«iA^     <oiooeeee^ib-^^^iei     ^^V 


•i[«H 


SS8S88S    8S8S8    8::93Sr8S88S   588 


•«eo^eo^-«90 


iiO-«9oeO'«^^^eo 


•IfidV 


SSS8S8S  SSSSS  &9S98SSSS8  2688 

eiceoiet^eoce     o«»eo«ee     ebeeee^eoeoeO'veeOT     ooeoee 


*qoi«P( 


^p4  vSeoflDaSS 


SSS9S 


evevMMiH 


9ll!88S:^SSSi8 

Ct  iH  «•  <H  v^  v^  Ot  ^  v^  v^ 


'^ivnjqa^ 


8SdIs8$S8   S»86S    SS^SSSSSSS   &Si: 


'jLranmf 


SSSSSSErf^    8fS598   8I58S8SSS88   ^M 


i 

o 

I 


44 


n 


MS  ®5 


3:4? 


B 

a 

OD 


**  9 


AQA 


IOWA  WIEATHER  AND  CROP  SERVICE. 


71 


i  iSl  i  Si§  llliiili  iiiiSSSiiSi  ii§  M  SiiiliiSS 

w      900000     00     003000     aojoaoSooaOaOao     aoxoDSdDnooQDaOOOoD     ooaooo     oo-'n     ooooaooDTOao»oDOO 


'  fiOOOOb 


as2 


I    I    I    I    I 

o  5o  ao  3D  & 


I    I    I    I    I    I 
~     t-  ?9  o»  t^ 


•i«5^« 


I     I    I     I     I     I    I    I    I 


oooS     oooo X  lOccSo  10 2S 3000      •  QoS     Sod     SsoooS  «.oDSooao 


3ei»ii^    M 


tr*4DiOaD009Q0aD 


S    3' 


<oaox><eoe3t«o»« 


.ao«e-a 


ss 


b.C0 


'S3 


fr»0  «  »  «P  lO  <<t  s 


5*«:$*3 


S    3ESS 


S-;$SSSSSSeSS 


OOM^ 


cqS     ^ooroox)>oSS 


CO       CQ  OdCO 


SSia^SSS^SSS^SSi    ^SS    ^^    S$S«S3S.^S3i3SS 


^S^SS 


3 


S^3    $t^o5S9^SS    ^ig^^SS^SSSS    S9S    ;?s 


iHiHO« 


-n -o  t- ""  »^  »  5*  . 

«-l      fH  f^  v^  ^  M  i-t  09 


8So3SS    ? 


SS    SSS5S33SSS 


*HiHiH-^OT*^M 


eooSSS 


en 


919109 


e9-^^ia!3O00c*as 


e«s>«09«H9e^ei9i*H>Hci     09«-<9«     mm 


•       ••■»•■•• 


M  09  M  e«  ee  90  ee  oi  00 


•  •     •     .  ' 

OO  60  39  00  30 


^ 

ei 


eooneo 


SSSomSooSS 

CO  0*00  09  99  90  04  00 


e«oeo9  9oeee9ao3eeeo«99     e9eo?o     eeeo 


09e9Wia9eee9eeee-^ 


:ss^^ 


eeoon^-^ 


8SS    ^13^S:SSo^^ 

eeeoee     torocoM^ociao^ 


0000  99^00  90  09  i|i so  ^09       ^0939       00^ 


■>•  09 -*  so  ^  eo  ^ -^  « 


oiidid-^-i!     30     ^»^     eeao«ioio^^io     9e-4)-^<#<M90>d'«^eoeo     ^eo«     osio 


•  ■  •  '  «     •  •  • 

00  ^  00  CD^^^^^ 


ajt-jQFHoa 

•         •  •         ■ 

'^^fi^^OO 


• 

00 


«90-« 


oe9eiO^'^'^-^oe 


2S!5S3SSSSS;£SS 


00  09  OO"*!  ^  CQ  79  ^  ^  ^  00 


SESS 

"^■♦00 


3d  85 

m       • 

00^ 


9SSSr:SSot:SS 


•  ■  B 


^^ioeoeo«90«9^ 


«AMo6ee9t 


09 


oeooee     et  so  090000  90  <#a« 


•     •••••■  •■  *■•  •• 

^^0«0909^i^99»eO^       00'^'^       COM 


eoseoeee»  90090090 


v4  99FHnv4 


e 


090909      i-ii-ir4e909^iHiH 


SSSSSSI^^ifSS^S    S$^^    SSo 


•H 1-4  iH  99  iH  09  09  09  09 


SS8SS    3   S;3S   ^SSS^r:^^    S^^SSSSSSSISS    tSSIS    S33 


S9SSS   S 


1-4^09 


3^s:5S:;^;s; 


SS83  S3  sssc^s^ess 


S  o  a 


d 


SI 


nS 

C?'** 


s 


S3    iSSoahJi^s 


72 


ANNUAL  REPORT  OP  THE 


5 

EH 

O 

< 
Q 

125 
O 


Pl4 


•Kkoi   I  S3  sssss  s  s  s^ssgss  s  ss  sssss»s 

'9Q    S91VD      |aBw     ODSoSDSaD     A     So     aDaBSosKaDQO     S     Sod     ODSSaOiAE 


'UHOit  OK 

SS3 

ss^a*** 

<e 

• 

2||l00«««0 

le 

»<o 

•g»«««aD 

'I«nanv 

44.23 
31  04 

38.28 
88  03 
88.01 
84.70 
38.85 

s 

• 

CO 
64 

3S5&S9SS 
5SS33S2SSS 

S 
« 

86  86 
31.81 

87.78 
80.18 
87.35 
80.81 
85.00 
34  04 

1 

s 

'J9qai909a 

3.04 
1.87 

1.06 
1.31 
1.15 
1.70 
1.58 

1^ 

• 

SSSSSSSS 

•     •     ■          •     •     • 

• 

123 
1.00 

1.88 
1.88 
1.81 
8.16 
.88 
1  35 

s 

• 

'jeqnx9A0K 

8.34 
1.87 

1.05 
1  48 
1.66 
1  03 
1  36 

s 

■ 

1.19 
1.18 

1.46 

1.80 
1.13 
1.56 
1.18 

9 

• 

ueqcnoo 

3.45 
8.66 

• 

3 

8.49 
191 

SS9:;S3 

^»ieio««H«-' 

'jeqoidt^deg 

5.81 
3.30 

e«ee«toeo 

• 

91 

00  <^iH  earn  0909 

;3 

• 
CO 

8.78 
889 

09'«'«'eoMeo 

3 

• 

■^snSnv 

3.87 
366 

■       ■       ■       « 

'^oiMceco 

• 

1H 

S9SS£:3S 

ee-4«eio«o«o«09 

s 

8  81 
4.48 

SSSS2& 

oi9e««Meiiee 

09 

•^inf 

6.68 
3.19 

4.83 
8.40 
378 
485 
3  53 

s 

• 

s 

• 

M 

eoeosomoaioisQ 

S 

• 
CO 

8.60 
4.55 

3.84 
8.08 
3.46 
8.60 
8.06 
5  81 

S 

•ennf 

5.35 
4.06 

s 

• 

CO 

wa^eosO'^oe^ 

5? 

354 
4.80 

■  .     .  .  • 

00  so  00  ^00  to 

s 

1 

-««H 

4.19 
450 

•       •       •       ■       • 

s 

• 

8 

• 

•<<!ebeoee»«ico 

00 

8.78 
8.88 

SS8SSS 

eeeooeceof^ 

ee 

I  MOO 


SS2SS3    S 

•     ■      ■      •  • 


ee       00  09  00  90  09  90  09       00 


ss  s:$ss9S 

c6c6     MMsseiieo'^ 


8 

eo 


*qoj«K 


09  fH 


•  •        »       •        •     >•  ■  • 


'iCjtinjqej 


8S: 

09 


S^^SS  S  :S  SSSSSSS  S  SS  SSSSSS 


s 


'i[j«na«f 


2SS 


•     •  •     • 


^SSSS   s 

•       •        •       •       ■  • 

09  0991 


8  ;::9SSS&S  8  &?  «8i3::s;3|si 


•       •       • 


o 

00 


KK    OOOOO 


OS 

§ 

a 


OB 

03 


1^§  I'S'i 


^ 


0)9 


8 


sS  ^ll&«°l  S 


IOWA  WflATBER  AND  CROP  SERVICE. 


73 


e 


o 

■ 


•9 

q 

.0 


d  S 


a 
o 


< 
03 
»    -E 

(U     9 

s  I 

I 

1 
s 

.1 
§ 

I 


-aq  Bd^vp 
-oq  papnio 


SSSSSii  SSiS  iSSiiiSiSi  SSii 

ODQDQDQDCD  OPOQ       ODSJOQw       ODOD  V  wQvuQQDQQaDOD       ODODODOD 
*^vH«S«ir**Hr4*T<       ^tHtH»H       v!4  v^  «^  r*  "T  ^  «!«  ^  <H  *T<       ^*H»?<'H 


*1JV9^  'OIJ     <Dfc*eoa»ooao«o     '«a»aofe>     »ao»««oacaiaoaok*t«     |-ao«« 

•■meH 

• 

*jeqai900Q 

'jeqai9AOK 

-leqcnoo 

'29qai9:^(l9s 

'^snflny 

oce«ooo<Dk*     M»e»^a»     OTfc-ioeMao^ioo<o    oooiofc- 

•^inf 

'9anf 

•^«H 

IlJdy 

999^^^$'   ^SS9    999S9SSSS^'   S999 

qoWH 

'XxBnjq9ji 

'Xranavf 

<D«^aoO'«M     fe-o«PC«     ie^K«»oea9it»>o«Pce     000100 

OQ 


444<<!444  nnnn 


74 


ANNUAL  REPORT  OP  THE 


S 


-^     Sn'BP 

-oqpopnio 
-n\   pjooog 


aOw0       w       aQaDQD       OOaOODS  wSdDOO 
v^ai^r^       fH       r^i^^i^       »^  ^^ V- w^ •« »H fH •M 

SSS     00     aooooD     oonSaSabS  jDoS 


ss  ssss  sss  ss  s^sss 

oDoo  ooooSiao  aofiS  ooB  oowSSaS 

I     I  I  jLj^gL  '     '  JL  'A  '     '     '     '  ^ 

SS  QDwOOSo  008085  OoSo  88  aO  op  OP  OP 


-unol  -OK 

SSS 

s 

SS»g 

i>«a»aoaoa»ao2* 

OIOO 

gt.*« 

aatr-co 

*S 

K«  10  tDQDMa 

'6ini9K 

eoo^ 

•       •       » 

9^2 

• 

9 

47.6 
454 
51.2 

oovioooxeooo 

44.5 
48.9 

44.9 
48.5 
48.8 
419 

61.7 
51.2 
50.1 

40.0 
40.2 

OkOOaOODOD 

'jeqoiooeQ 

260 
26.0 
23.9 

• 

26.0 
229 
274 

<D^a»iA«Daooeo 

210 
26.9 

T-tt-00 

800 
27.2 
26.5 

22.0 
26.8 

(Oo««se9 

S3ssi« 

■jeqoiaAO^ 

37.0 
34.0 
37.0 

CO 

363 
81.0 
38.4 

o»ioa»vaaoio«oa» 

28.7 
34  3 

oooot- 

300 
87.1 
36.2 

800 
84.9 

tDMOOOOOT 

'i9qq%oo 

63.0 
51.0 
57.1 

M 

• 

9 

51.4 
48.3 
63.1 

•HOOOfttOOMoOiH 

48.1 
68.1 

47.1 
54.6 

60.6 
48.0 

650 
540 
51.6 

40.8 
02.3 

60.7 
47.2 
61.6 
68.2 
49.4 

■jequzo^dog 

66.0 
040 
09.9 

• 

04.1 
030 
00.3 

e«O'^o«-«^Q0>0 

ssssssss 

62.4 
671 

00010 

67.0 
080 
07.8 

04.5 
60.8 

a»eofc>r-«D 

-(^anSny 

ooa» 

09 

•«»«IO 

«Do^a»o«oaoa» 

t»»H 

iHODt^O 

0^0 

CiT-i 

«ioio«Dei 

eg!?: 

e 

sss: 

sssegiss^ 

se 

sess 

sse 

gs 

gsiss:^^ 

\«inf 

OOI:- 

t- 

OOfeol:- 

f^  10  ^  ^  0  C^OD  «0 

fc«M» 

e«o«a»ee 

o<#ae 

NOD 

'^t-OOfe-O 

I&SSd 

IS 

ff!?t: 

SES^StSes^S 

eg 

SS828 

r:g|2 

8? 

8C«5S«5 

*annr 


OOM    io     •N'^^    ^enooftooMaoc*     aet     ooonto     oeoo 


StS  ssess 


•^«H 

61.0 
€00 
00.0 

• 

8 

59.1 
60.8 
082 

aoMa»io«<«iHaD 

07.0 
00.0 

59.4 
604 
00.0 
60.0 

03.0 
02.1 
62.8 

57.0 
00.8 

«Mse*o 

SSS88 

•IlJdY 

52.0 
40.0 
68.3 

0 
9 

48.1 
47  2 
51.7 

•«ee  00  Moot*  00 10 

40.6 
51.0 

47.2 
52.1 
608 
47.0 

62.0 
58.0 

58.6 

48.5 
51.9 

•         *         •         •        • 

9SS9S 

•qw«H 

9*98 
088 
0*98 

• 

s 

88.0 
80.9 

87.7 

^aoeo^o^<^t^ 
OTCBCOCoeoeonR 

28.0 
85.1 

8S8S 

38.0 
39.0 
37.0 

80.6 
84.0 

e»o<«fe>oo 

8S883 

'^viuqaj 

23.0 
28.0 
222 

227 
201 
27.8 

eooft-ft-OMOO 

18.0 
23.8 

20.3 
25.0 
24.9 
17.2 

898 

0*98 
008 

20.6 
24.1 

SJ:S888 

'^ivnovf 

18.0 
17.0 
10.4 

0 

• 

s 

16.4 
15.7 

22.8 

o^t*o«-«ce90 

•      -•■■••■ 

a»iet«-^oao^^ 

13  9 
20.4 

14.8 
19.8 
21.0 
12.2 

28.0 
28.4 

16.5 
20.8 

18.0 
14.7 
17.0 
17.8 
10.2 

00 

o 

< 


OB 
0)    . 

■a  P  • 


■s 


a 
o 

OB 


II?      I 


a 
9 


in 


»  ^^ 


c8  os  fe'O  d  d^  o 

00000000 


II 

mm 


•  |ofa 
d  doo 

•HIHIHM 


i. 


w^d 


.  .  .  .  • 

g  :  :  :S 


li 


IOWA  WEATHER   AND  CROP  SERVICE. 


75 


Si  &S  SSSS  S  S  i^SSSS  S  SS  SiSgSS 


>«D      Ok 


9   *S 


aO<DlO«D       CD       CD 


s-^s 


co^io     le     o»eD     QoeoeoeDoo 


g«co. 


fhih     ao«q     '^^a»^ 


iHa9a9e9a»*>*     oo     oooo     ooiHtooO'^     m 


^3   ;S^   998S   ^ 


^SS^^S^iS    ^    99    999999 


SS   SSKS   8   s 


eo     <D< 


MOOCOflOOk  V 


8    SSSS    SSSsSaS:;^ 


iHOOOOOO-^ 


O      aOM      WOQOt^fc* 
09       COCw       05CBOOCQO16O 


00 

u 


400 

98 


9S 


9SSS    9    ^ 


S2S99^ 


9   9S    SSS295S 


S 


S8 


&9 


ooieatao     o     o 


oMeNooce 


<D     «e«     »«oN^ioa»  I CQ 


3    SS    SSSS6SI3 


oo       MOO       iH^«K<-       O       00 

SS  sd  ssse!^^  Fi  8 


gssst^y^Eii 


S^    8r^    SSfr.pt.8S 


a»M 

8S 


ooo     Ofr-oeo     CO     00 


*H«0«SI:-i-4 

•       •■••• 


00      NO 


OOOOOOM^ 


s 


ooo 

SP 


3^    S8g2Ei   8 


'^       !■.  00  O  00  Ok  O 

8  nsi^^^s 


ae     oo 

•  •       • 

S    8^ 


t.aoaoi:«M^ 


* _^  •         •  •         •         •         •  • 

89    28    S8S8    8 


O 


OOOOOO^OO 

■       ■•••• 

868:^83 


I  •       •       • 


8 


98    29   9388   3 


9    93S999 


3    98 


eoeofc.fe.m^ 

839292 


ae 

9 


0-«      00-^      lO«SO-«      O      00 

sss  ^d  838&'  8  ai 


MOOO^Ot. 


o     -^ot 

*  *       • 

ra     osn 


oorosoSKco 


8 


0*8 


ot* 

818 


>^M«0      0* 


SS8S    A    S 


o 


K<^aooooeo 


oie 


8    I8S 


^oce0«c.o 


*- 
S 


^M       ^00      ^9nO^      to 


00      o 


«         ■         •         •         • 

eoooM'^eQ 


T      MOD 

oo     t^o 


iOto09iH<DaO 

■        ••■■• 

ZftOOlOlAO 


Sa    2K    OOOO 


ANinjAL  REPORT  OF  THE 


IOWA  WEATHER  AND  CROP  SERVICE. 


77 


78 


ANNUAL  REPORT  OP  THE 


IOWA  WEATHER  AND  CROP  SERVICE- 


79 


80 


ANNUAL  REPORT  OF  THE 


IOWA  WSATHSR  AND  CROP  SEBVIGS. 


81 


1 

) 

;( 

J    f^^ 

S 

>>0 

'^ 

"**  1 

^ 

^^ 

5 

to  n! 

6 

82 


ANNUAL  REPORT  OF  THE 


IOWA  WEATaEB  AND  CROP  SERVICE. 


83 


84 


ANNUAL  RKPOBT  OF  THE 


IOWA  WBATHSB  AND  CROP  8BRVICI!. 


85 


lO 


S^ 


5- 


r-.;-- 


-I 


.^  »•• 


( 


I 


•  •  a^ •  ^  ■      *  *  OB***! ' 


\m     *m,\. 


9 

u 


^s 


.5.>-L!Jf._/-..^->- 


«i 


.7../.-;  a  4Z  \     <  \ 


158^! 


S  ^- 


I 


laaB*    •«iB^«^ 


'^ 


5ij?j_!..j:.,2j 


^  4  • 


-rn 


;     <^j     » 1 

•  ^       .    1 

<^ 

5^ 


5'^    J 


I 


*»  o 


I 


Cs 


S^-.  ' 


2  *  i    5  ^^  I 
<  *«  .    »■  ;!^    j 


r 


I 


«c< 


IOWA  WEATHER  AND  OBOP  SERVICE. 


Ollnton.  ,, 
Dftvenp  gg 
Delaw&i 
DenlBOB  B 
DeaUol  ' 
De  BotcT'- 
Dnbaqn 


LIddQi    I 


18 

■"« 

7! 

Ml 

li 

a 

Jl 

8d 

PAQl. 

A  CO  mpar atlve  ez hibl t 47 

Annual  precipitation  chart,  1806 86 

Annual  report 5-  6 

August  l8t  crop  report 47 

Olimate 68 

Climate  and  crop  bulletins 5S-61 

Olimate  and  soil  fertility 64-66 

Crop  report,  September  1st 47-48 

Errata  for  the  1807  annual ....       41 

Evaporation  from  the  ocean 67 

Final  crop  report,  1898 48-50 

Iowa  crops,  1808 46-46 

Iowa's  soil  products 41-48 

July  crop  report 46 

June  crop  report 48-44 

Local  climatic  changes 68-64 

Losses  by  lightning 61-6S 

Map,  percentageof  losses  by  swine  disease 51 

Maps,  crop  yields  and  stock  by  counties 76-85 

Mean  temperature,  table 70-78 

Meteorological  stations  and  observers  7-8 

Meteorological  summary  for  1806 8-  9 

Monthly  meteorological  summaries 9-87 

Precipitation  data,  table 70-72 

The  almanacs  and  the  Weather  Bareiku 66-67 

Weather  at  Clinton,  1888 37-40 

Weather  at  Des  Moines,  1896 40-11 


